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I should like to see a small army of helminthologists rise up and lay 
siege to the fortresses at present securely held by thousands of death- 
dealing parasites. — Cobbold* 

Prevention is better than cure. 



PREFACE. 



£s iflt eine alte lobliohe Sitte, dass der Yatar einee neuen Bnohf— wolem er tiSKmiiVii 
iiber einen wissexucliaftliohen Gegenstand 8chreibt~in mehr oder weniger 
Zeilen ; welche man Yorrede nennt, sein Untemehmen reohtf ertiget und die 
Griinde aaseinaiidenetit, welche Dm xu dieeem Buchmachen bewogen 
habexL — Br$mtir. 

What Bremser wrote with good reason more than half a 
century ago^ applies with even greater force to day ; for there is 



ERRATA. 

Page 30, lino 14, for unfortunately read unfortunate. 
Pago 51, lino 10, for honnnus read hotninia. 



reading public may very properly ask the ramn d^etre of each 
new work. 

It seems to me that there are two legitimate grounds upon 
which a writer may venture to inflict a book upon the public^ viz., 
that he has something fresh to record, or that he may be able 
to present to the world old facts in new and more convenient 
garments. Upon both these grounds I humbly plead justifica- 
tion ; for the statistics of Hydatid disease in Austndia and British 
India are the result of my own inquiries during the last four years, 
and a similar remark applies to the investigation into the preva- 
lence of Tsenia Echinococcus in the dogs of South Australk and 
Melbourne. In the appendix I have recorded two new cases of the 
successful breeding of the adult Tapeworm in the dog by the 
administration of the Echinococci of man« 



hope that the facts thva elicited may prove 
practical value in diminishing the serioua prevalence of Hydatid 
disease in some of the Australian colonies. To know the extent of 
an evil, and its chief causes, are the most important steps towards 
its prevention. How very grave the extent of the disease has 
been — for example in Victoria — is shown by the facts, that during 
the fourteen years, 1868 to 1881 inclusive, 500 persons were 
fenown to have died of it ; and that over 1,000 cases were recorded 
in th'e returns forwarded to me from the various hospitals of the 
colony, In my opinion it would be quite reasonable to estimate, 
that during the last twenty years from 3,500 to 3,000 persons, at 
least, have suffered from Hydatid disease in this one colony. 

Such facts not only justify, but urgently invite, inquiry ; and 
if any apology were needed for the publication of a work upon 
this subject, it would be found in the fact that if the natural history 
of this parasite were generally known to the public, and if that 
knowledge were universally applied in the daily life of the people, 
in ten years time Hydatid disease would be to all practical purposes 
extinct. Perhaps there is no other serious disease so completely 
within the beneficent domain of preventive medicine ; but the most 
important advances in public hygiene must depend upon the in- 
telligent co-operation of the individual citizen, for it is no more 
possible to make people healthy than it is to make them good by 
Act of Parliament. In making these assertions, I by no means 
wish to underestimate the value of the official machinery charged 
with the gTiardiansbip of the public health ; but I do maintain that 
the most extensive sanitary reforms must depend upon the educa- 
tion (in the widest sense) of the general public, and it is by dis- 
seminating far and wide the knowledge of the causes of disease 
and premature death that public health officers and the medical 
profession can hope to reduce the present frightful mortality from 
preventible diseases. 

In a small way, and within narrow limits, this has been my 
aim in writing this work. I have endeavored in Part III. 
depict as completely as I can the life-bistory of Ecbinococcus, 
and in order to render this more clear, I have, in Part II., given 
an elementary general history of the Tapeworm family. In Part 
IV,, I have recorded, as completely as the data at my disposal 
permit, the statistical prevalence of the disease in vnrigus countries. 
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PKEFACE. UL 

This part is by no means as complete as could be wished, but I 
hope that what is recorded may stimulate other abler workers to 
extend our knowledge. In Part Y. I have attempted to discuss 
the various conditions that influence the spread of Hydatid disease 
in difierent localities, and in Part YI. practical measures are 
suggested for its prevention. In the Appendix, I have recorded 
two instances of the successful breeding of the adult Tapeworm in 
the dog from the Hydatid of man. These should, properly speaking, 
have appeared in conjunction with the similar experiments of 
Finsen and Krabbe, and Naunyn (pages 80-84), but, imfortunately, 
my experiments were made after the earlier part of the book was 
printed. 

It may, I think, be justly said that, up to the present time, 
there has not been any separate work published in the English 
language upon the subject of Hydatid disease. The excellent 
treatises of Cobbold entitled '^ Entozoa " and '' Parasites '' contain 
much valuable information upon Echinococcus, but the former is 
out of print, and the latter deals but briefly with the natural 
history of this parasite. I therefore venture to think that a woi^ 
dealing as fully as possible with this part of the subject may prove 
of some general interest and utility, especially as indicative of the 
mode of prevention of Hydatid disease. 

In writing this work I have drawn upon all the sources of 
information at my disposal, and I have endeavored in all cases to 
acknowledge the indebtedness. However, I must especially recog- 
nise my obligations to the writings of Professor Rudolph Leuckart, 
of Leipsic, and to a lesser, but still great, extent to the works 
of Cobbold, Kiichenmeister, von Siebold, Basmussen, Naunyn, 
Huxley, and many others. To Professor Leuckart I return my 
most grateful thanks for his permission to avail myself of the 
text and many excellent illustrations of his masterly treatise, 
" Die Parasiten des Menschen," and I can only regret that the 
whole of this classical work has not been translated into English 
for the benefit of those of my countrymen who do not read 
German. Plates I. and. II. are excellent photo- lithographs by 
the Government Printer of engravings by the late Dr. RasiJaussen, 
of Copenhagen, in his work " Bidrag til Kundskaben om Echino- 
" coccemes Udvikling hos Mennesket.^' Plat-es III., IV., and V. 
were drawn upon stone by I)r, Dunlop, now of the Adelaide 



Hospital, and for several years one of the artists of H.M. Ckal- 
lenger Commission. They give faithful representations of speci- 
mens of Tcenia Echinococcus collected and mounted by myself. 

In the preparation of the statistical part, I must aeknowlege 
my obligations to the late Sir William Morgan, K.C.M.G., by whose 
lamented death I have lost o kind friend and South Australia 
has lost an honored citizen. To the Hon. John C. Bray, Chief 
Secretary of South Australia, I have to express my grateful thanks, 
for not only has he used his personal and official inSuence in aiding 
me to procure reliable statistics from all the colonies of Austra- 
lasia, but he has also sanctioned the publication of this work by 
the Government Printerj thus enabling it to appear in more 
complete form than would otherwise have been practicable under 
the circumstances. Most courteous and ready help has also been 
received from Mr, Graham Berry and Sir Brj-an O'Loughlen in 
Victoria, from Sir Henry Parkes in New South Wales, as well as 
from the Governments of Queensland, New Zealand, Tasmania, 
"Western AustraKa, and Bengal. I also desire to record my in- 
debtedness to Mr. Spiller, the Government Printer, and his staff, 
for the invariable courtesy and constant aid received whilst the 
work was passing through the press. 

In conclusion I would state that as this work has been directed 
towards the prevention of Hydatid disease, I have not discussed 
the more strictly professional aspects of the question, viz., the 
diagnosis and treatment of the malady. 

J. D. ' 

NoitTH-TBHiIliCE, ADELAIDE, 
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PART I.— INTRODUCTORY. 



Parasites are independent organised beings descended from 
peculiar animal or vegetable parents, which require, in order that 
they may be enabled to complete their development, growth, or 
reproduction, to take up their abode, either constantly or tempo- 
rarily, in or upon a second animal or vegetable organism of a 
different kind, from which they also derive their nourishment : 

Human Parasites are those which select the human body as this 
second organism (Kiichenmeister). 

Parasites are divided, according to their chosen abodes, and 
to the kingdom of nature of which they are members, into four 
groups : — 

Vegetable external parasites — Epi-phytes. 
** internal " — Ento-phytes. 
Animal external " — Epi-zoa. 

" internal " — Ento-zoa. 

The term Fseudo-parasites is appUed to those plants or ani- 
mals which, either in a living or dead state, reach the intestinal 
canal of other animals, in consequence of impurities in food or 
drink, or get into the air passages or upon the surface of the body; 
but even when this takes place, during the life of the "host," can 
only continue their existence for a short time, and are soon sub- 
jected to the ordinary laws of chemical decomposition, and are 
never capable of continuing their species there. 

As far as is yet known, the only animals which occur as para- 
sites, in or upon the human body, belong to the classes of Insects, 
"Worms, and Infusoria. 

Parasites vary in their degrees of parasitism. Thus, some 
seek merely a lodging on or in their host, and may even render 
useful service in return for the accommodation. Others, in addition 
to residence, demand also their board, and divert a portion of their 
host's meals to their own advantage. These are called by van 
Beneden, "Free Messmates" (Commensaux). 



4 CHARACTERS OF PLATODES, 

Others are not satisfied with merely taking up places of residence, 
and that their host shall find their food, but demand that it shall 
also do the cooking — in other words — they live on the digested 
food, or the living juices of the host. 

This last group comprises the Tapeworm family, with one member 
of which we are specially concerned. 

There is vet another group still more exigent in its demands, 
for not satisfied with sucking some of the juices, or absorbing a 
portion of the chyme of its host, it d<!Yours its benefactor. Thus 
the ichneumon deposits its eggs in the body of a caterpillar whose 
organs are devoured piecemeal by the young insect, which com- 
pletes its development under the skin of its eaten-up nurse. 

There is no class of parasites properly speaking, for moat classes 
of animals reckon among their lower forms animals that are 
parasitic. 

The most important parasites belong to the class of Vemies 
(or "Worms) of the older zoologists. 

By Linnirus, the class of Vermes was regarded as comprehend- 
ing the most varied and heterogeneous forms of Invertebrata. 
Little by little, modem science has curtailed this group of animals 
of many of its former members, until at last no practically useful 
meaning remains attached to the term. 

Even at the present time, there is considerable diversity in the 
mode of classification adopted by various zoologists, in dealing with 
the group of parasites with which we are concerned in this work, 
viz., the Tapeworais. That adopted by Rudolph Leuckart will 
here be followed. Thia authority recognises among the Annuloida, 
a class of Platodes (Plattwuimer), possessing the following 
general characters : Body flattened, having no gene]'al somatic 
cavity ; appendages, when present, consisting of a prehensile appa- 
ratus in the form ofsuckcrs, or booklets, or both. In some rare cases, 
branchial appendages are present. As ii rule they are hermaphro- 
dite and produce a progeny which sometimes resembles the parent, 
but is sometimes very different from it, and then instead of directly 
arriving at sexual ripeness, it undergoes a remarkable series of 
changes, to which Steenstrup gave the name of "alternation of 
" getieratioiis." The " alternation of generations" is thus defined by 
Steenstrup, " that an animal bears young which are, and remain, 
"dissimilar to their parent, but bring forth a new generation, whoso ! 
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THE ALTERNATION OF GENERATIONS. O 

'^ members, either themselves or in their descendants, return to the 
''original form of the parent animal.'' The complex process 
referred to here, differs from the simple, although curious, meta- 
morphosis undergone by tadpoles and insects. 

'' The first point of difference between the ^alternation of generations^ 
and ' metamorphosis^ is that the young of those animals whose mode of 
development comes under the former head, are not only imlike their 
parent at first, hut remain so. The second distinction rests on the 
important fact that this young generation, so dissimilar to the parent 
'* animal, brings forth new creatures which, either themselves or in their 
'' descendants, revert to the original form of the first parent ; whereas, 
'* on the other hand, in simple metamorphosis, the dissimilar yoimg, pass 
by gradual changes into the likeness of the parent animal, and, until 
the metamorphosis is complete, arc incapable of generation. Steenstrup 
has given the name of ^ nurse* to those young, which, whilst departing 
" from the parent type, remain and propagate under their own form."* 

Huxley proposed for these "m/r«^«" the name ^* agamozooids** 
These nurses, or agamozooids, do not produce ova, but develop by 
a process of internal or external budding (gemmation). 

The class of Flatodes comprises several orders, of which, how- 
ever, but one — the Cestoda — concerns us in this work. 

* Von Siebold, " Tape and Cystic Worms,*' Sydenham Society's translation by Prof. Huxley, 
page 13. 
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PART II. 



NATURAL HISTORY OF TAPEWORMS 



(CESTOIDEA). 



PAET II.-KATUML HISTORY OF TAPEWORMS. 



Cestoda, CcBtoidea— Tapeworms (EDgUsli). Bandtciirmer 
(German). Vers Cestmdea ou Aeoiylts (French), 

This order is defined as follova by Rudolph Leackart :— 

Flatodes devoid of mouth and inteetine, which in their typical 

fomiB, undergo generative changes, though budding from an 

njsually pear-shaped " Nurse," to which, the buda remain attached 

for a longer or shorter time, so as to form a band-like colony 




Fig; 1. — Stages of develapment nf a Tapeworm (Cfeticerctu). 
0. Part of lie Tapeworm colony (Strobila). 
b. Single joint (Proglottis) . 
e. Egg (early stage). 

d. Egg containing Six -hooted embryo. 

e. Tapeworm head (Scolex). 

/. Bladder-worm or meaale (Cystic stage). 

(Strobila). The sexual animals (Proglottides) resulting from this 
process of gemmation, increase in size and degree of development, 
the farther they become removed from their place of origin, and 
this separation occurs by the continuous fo^ation of new prog- 
lottidea (or " joints") by the " Nurse" (or " Hea^'). The joints, as 
a rule, present no marked difTerencea from one another, save in 
degree of development, ot ripeness. The so-called " Nurse" known 
also ae the " ffead" (Scolex; Amme) is provided with two or four 
SQckera, and very commonly also with an apparatus of curved olaw- 
like hooks. 



GENERAL CHARACTEK OF TAPEWORMS. 
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Aft«r Leuckait, 

Fig. 3,— Sepanito jomts (Proglotlides) of 

Teema SaginBta in various degrees of contrac- 

Smm There is no distinctrion of dorsal 

ul '■ or ventral surface in the head, wliich 
, SSfi rather — in most cases — exhihits 
Rl radiate, and not bilateral symmetry. 
nl , With the aid of their suckers and 
]^5i hooks, the worms attach themselves 
to the intestinal lining of their 
" hosU," which (with the exception 
of the very peculiar form Archigetes) 
belong exclusively to the Vertebrata. 
The "Nurses" (Scolices) develop 
themselves in a more or leas com- 
plex way,aH so-called Bladder-icorma, 
from a six-hooked rounded embryo 
of minute size (the " Stxacanth" or 
" Boring embryo.") The bladder- 
worms inhabit the most varied struc- 
tures (usually the interior of the 
serous cavities, or the substance of 
Attar Leuckirt. tl"3 parenchymatous organs) of the 

Fig. 2.— Tapewonn fona of higher or lower animals, and obtain 
Tionia Saginala (T. Mediocanellflla " „ . . 

ot many writers). tnence, by a process ot passive migra- 

tion, entry into the intestinal canal of their subsequent host. 

Until recent times the " Tapeworm " was regarded by zoologists 
as a single individual animal, consisting like a centipede or lobster 
of a "head" and succeeding "joints." Modern biologists, how- 
ever, regard the complete Tapeworm as a peculiar " animal colotiy," 
consisting of more or less numerous individuals temporarily con- 



POLYZOOIC CHARACTER OF TAFBAVORMS. 11 

nected together for the common advantage, but capable of leading 
separate, and quite independent existences. 

Thus the isolated joints of various Oestoidea were described by 
Dujardin, as forms of a peculiar genus of worms, to which he gave 
the name of Proglottis. By others they were named Vermes cucur* 
bitini. 

Again, the head, in its isolated state, was in a like manner 
regarded as a peculiar animal, under the title of Scolex. 

These terms are still in use, but divorced from the erroneous 
theories with which they originated. 

The polyzooic nature of the Tapeworm band was however recog- 
nised by lonnseus, Blumenbach and other old observers, but with the 
mistaken idea that the chain or colony was formed by the adhesion 
of originally separate parts. 

During the life history of every Tapeworm there is a stage where 
nothing is present but the head (scolex or nurse). 

From the posterior end of this are developed successively, by a 
process of gemmation, the sexual proglottides, which are at first 
small and incomplete, but gradually assume their ripe condition ; 
meanwhile they become farther and farther removed from their 
nurse, by the intermediate formation of new joints. At no period 
are sexual organs developed in the scolex. 

The Scolex, in addition to its genetic relation to the segments, 
serves by its prehensile apparatus of hooks and suckers, to attach 
the entire colony to the wall of the intestine of the host. 

It was formerly believed that still further services were rendered 
by the Head, for the suckers were regarded erroneously as mouths 
for the absorption of pabulum, and the curious " water vascular 
"system" (to be hereafter described), was regarded as a system of 
conduits for its distribution throughout the Tapeworm chain. 

The proglottides remain connected together only for a limited 
but variable time. Sooner or later, those situated at the greatest 
distance from the Head, detach themselves. In the majority of 
Tapeworms this detachment does not occur until the ova contained 
in the joints have attained ripeness (t.^., until a six-hooked embryo 
has formed in their interior). 

But van Beneden has shown that in certain predaceous fishes. 
Tapeworms exist, whose proglottides attain ripeness only during 
their free life, and which in the course of t^eir separate existence 
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VATIIETIES IN TAPEWOKMS. 



grow nearly to tlie size of the entire Tapeworm from which they i 
were detached. 

As Leuckart remarks, no doubt can 
exist in such cases, about the indepen- 
dent animal nature of the proglot- 
tides. 

Then there are other cestoids, such 
aa Bothriocephalus, where the joints 
are detached, not singly, but in larger 
or smaller groups, and a third class 
exists, where, as in the non-aegmented 
forms, no detachment of separate joints 
can occur, 

"We have thus all degrees of mul- 
tiplication of parts, from the typical 
Tapeworm with its hundreds of joints, 
each possessing its complete sexual 
apparatus, down to a simple cestoid 
like CarophyllEeus, where we find an 
animal with a single set of sexual 
organs, and a head provided with a 
prehensile apparatus. 

The jointa or proglottides, it is true, 
exhibit considerable differences in the 
Siinie Tapeworm colony, but these varia- 
tions are due merely to age and degree 
of development ; it is not so, however, 
as regards the head. This exhibits 
great variety in different eeatoda, but 
in all cases it is asexual. The Proglot- 
tides show (more or less decidedly) 
bilateral symmetry, whilst the Head 
very often presents marked radiate 
symmetry, as, for example, in Taenia 
Soliimi, where we find four suckers arranged in a quadrilateral 
figure, and the booklets radiate regularly from a central spot a 
the vertex. 

In other cases the radiate type is replaced in Iho head I 
bilateral one, e.g. Bothriocephalus. 




(After Leucka 



OENEBAL ANATOMY OF TAFEW0RH8. 




Fig. 6. — Bommit of head in Tsenia Solium, 
showing circlet of hooklets and the radiate 
Birangement of the tour euckera. (After 
Leuckart.) 



Fig. 6. — Head and an- 
terioc end of body of Both- 
riocephaliu Coidatua, afaow- 
ing bilateral sjinmetiy. 

(After Leuckart.) 



GENEKAL MATOMY OP TAPEWORMS. 

The Cestoidea possess no mouthj anus, or aUmentary canal ; 

they are likewise devoid of blood-veseels, and of any fluid of the 

natnre of blood — nevertheless, they are by no means of simple 

atnicture. 

They possess a well-marked muscular system, a complicated 
sexoal apparatus, a curious system of vessels permeating the entire 
colony, and a nervous system represented in every proglottis, whilst 
the head frequently presents more or less numerous suckers, and 
one or more circlets of hooks — not rarely a retractile proboscis, 
as well as a portion of the water yascolar system. 

The entire "body" has distributed in it the so-called "calcareous 
corpuscles " m vary- 
ing abundance. 

All these struc- 
tures deserve, at 
least a passing 
notice. 

Upon transverse 
section of a pro- 
glottis it will be 
_ , , , . m seen that these 

Fig 7 — Transverse iection of an old joint of Tienia , , j -j i> 

Sftgmatft, showing abaence of any body-canty bodies are devoid ot 




14 CALCAREOUS CORPTTSCtES. 

any BOmatic or visceral cavity, hence their designation of parenchy^B 
matoua worms (ten parenchy»mteux) . 

In Buch a transverse section, a central and 8 cortical portiw 
can be distinguished. The former contains the generative, nervonB, 
and water vascular systems ; the latter is richly provided with 
calcareous corpuscles, which are found also — but usiially far less 
abundantly — in the median portion. . 

The Calcareous Corpuscles are -^*^ ^^^%i^Sk I 
rounded oval bodies, measuring 0'019 ^^^O © ^^^%0 % 
mm. (1/2,500 inch, Huxley) or less in (T) ^ ^P Q 
diameter, which have a very wide dia- ^^ ^*^ 

tribution in the Tapswoi™, botl. dur- cii:rwZl.."T"t" 
ing their cystic and cestoid phases. Louckatt.) 
They vary much in size, ehape, and number in different Tape- 
worms, and in the different parts of the same worm. Thus, they 
Toay be kidney- shaped, or at times present the stratified appearance 
of starch granules, or show twin-like or triplet figures, &c. 

They consist chiefly of carbonate of lime combined with an 
organic matrix of the same size and appearance as the complete 
corpuscle. The lime salt can be removed by treatment with acids, 
and as this usually — but uot always — is accompanied by efferves- 
cence, it may be concluded that the acid combined with the lime 
is carbonic acid. 

Various views have been held as to the nature and function of 
these curious bodies — Thus, they were formerly believed to be ova. 

Yon Siebold regarded them in the light of skeleton structures, 
Clapuredo thought they were excretory products, Leuckart is of 
opinion that these structures may serve, not only as protective and 
supporting skeleton structures, but probably also to neutralise the 
action of the acid intestinal juices, which the Tapeworms encounter 
during their sojourn in the intestines of their hosts. If this were 
so, it would be diiEeult to explain why the cystic forma which 
usually are richest in tbese corpuscles, should be the very forma 
actually digested by the juices of the host. 

Vircbow and Schiefferdeckcr regard them as derived from 
connective tissue corpuscles, by a process of partial or complete 
calcification. Huxley's investigations led him to a soraewhi 
different conclusion. 
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CUTICLE. 15 

He states* : — " Having paid great attention to the process, howerer, I 
" can decidedly aflirm ; — 

" First, that acetic acid dissolves out the contents of the corpuscles in 
" yonng and fresh cchinococci, without the least evolution of gas from 
" them ; and that the same assertion holds good of the corret^ndii^ 
" corpuscles, contained in the spirit Epecimeus of Tenia and Bothrio- 
" cephalus which I have examined. 

" Second, that caustic ammonia produces little cavities and sometimes 
" a concentric lamination in these booties. 

" Third, that in a spirit specimen of an echinococcus firom the panther 
" (which Dr. Hyde Salter kindly lent me) the corpuscles appeared 
" vesicular, without the action of any reagent. 

" It may be said, then, that the peculiar strongly refracting corpuscles 
*' of the cestoid and cystic entozoa usually contain an albuminous snb- 
" stance, and sometimes a fatty matter, but that this is very liable to 
" become replaced by a calcareous substance." 

8oinmer-Laiidoia, bowever, state that the absence of effervescence 
is not an absolute proof of the absence of carbonate of lime, for 
that minute quantities of carbonic acid ma;, instead of escaping in 
bubbles, become absorbed in tbe nascent state by the fluid present. 
All that seems certain then is, that these corpuscles vary much in 
number and structure, and that their function is uncertain. 

^^^ Cuticle. — Externally the body is enclosed in 

^^1^^ an elastic and apparently usually structureless 
^^^^^Hk cuticle, which varies in thickness in different 
^^^B^m f^estoid forms. 

^^^^^^ft This reaches its most marked development in 
^^^^^H| the Echinococcus cyst, where it exhibits a charac- 
^^^^^^ teristic stratified structure. 

Fig. B.— Shred ^^T frequently the cuticle exhibits a vertical 
of BcUnocooouB stratification, which, according to Sommer-Landois, 
stratifledatructure is due to the presence of fine pore-canals, and 
<>* ^* '^ '."'^ these minute channels have been regarded as 

tubes for the absorption of nourishment. 
For the most part, the external sur&ce of the cuticle is smooth, 
but at certain situations it becomes raised into various forms of 
spines and hooks. 

The Hookleta are the most considerable cuticular appendages, and 
when they are present, serve the important purpose of prehensile 
organs for tbe adult cestoid. 

These hooks, however varied their ultimate forms may become, 
commence as simple conical elevations of the cuticle ; these become 

• Procwdingi ol tSc ZnolOBiol Bociely. Fait i.j.,, WM, ij. US. 
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HOOKLETS IN TAPEWORMS. 




Fig 10. — Stages of development of Hooklets. 
(After Leuckart.) 




strongefi more curved, and develop a root process, and thus arise 
the most varied forms of these peculiar structures. 

The characters and 
arrangement of the hooks 
present important diffe- 
rences in different Tape- A 
worms, and so they ^ 
become valuable marks of 
specific distinction. Still 
it must be remembered, 
that even in the same 
species, great variation 
of shape occurs, which is dependent, in part at least, upon the 
age and stage of development attained. 

When fully formed, 
these structures possess 
considerable firmness, and 
serve as grapnels to attach 
the Tapeworm head, and 
through it, the entire 
colony, to the intestinal 
mucous membrane of its 
host. 

A stratified structure 
can in many cases be dis- 
tinguished in the hook- 
lets, showing that their 
development has been 
brought about by the 
deposit of successive 
layers of new material 
on the original simple 
spine. Simultaneously 
with the increase in the 
thickness of the stratified 
wall, there is a narrow- 
ing of the internal 
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cavity, which may thus entirely disappear. 



Fig. 11. — ^\''arioii8 shapes of Hooklets in Tsenia 
Echinococcus. (After Krabbe). 



MUSCULAR 8YBTBH Itf TAPEW0KU8. 



THE HUSCUUfi SYSTEM. 
The mnscular system is veil developed in tiie cestode, i.e., the 
sexually adult forms, and it can be easily recognised in suitably 
prepared longitudinal and transverse sectionB, particularly in the 
younger proglottides, where the sexual structures are not yet so 
predominant as in the riper proglottides. The fibres run princi- 
pally in accordance with the chief linear dimensions of the body, 




Fig. 12 — Longiluduul eecbon 
through a young FroglottiB of 
Ttenia Saginata, magnified 25 
times. (After Leuckart.) 



Fig 13 — Tnuurerte lecbon of 
a Bomeirhst old jomt of Tcenu 
Sagmata, showing trsnarerse and 
■agittal muscular ftbiea magnified 
33 times (After Leuckart ) 



longitudinal, transverse, and sagittal (or dorse -abdominal) : ITie 
former groups are by far the moat distinctly developed, and their 
action is evident. The longitudiual set shorten the segment 
antero-posteriorly— the transverse ones in a lateral direction. 

By means of these muscular layers the proglottides become 
endowed with very active powers of movement. In the case of 
those Tapeworms whose segments detach themselves singly, the 
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actual separation is due, not alone to the peristaltic moTemeats of 
the intestine of the host, but also to the independent contractions 
of the ripe proglottides themselves. The fibres which constitute 
the muscular layers mentioned, belong to the organic, non-striated 
kind; they do not possess a distinct nucleus, but consist of a 
homogeneous clear substance of highly refractive power, which at 
most exhibits a differentiation into cortical layer and axis sub- 
stance. The estreniities of the fibres are produced into slender, 
often dichotomously divided processes, and in some cases the fibres 
give off lateral branches, which may combine with similar pro- 
cesses from adjacent fibres, so us to form a contractile network. 

In the Tapeworm head the muscular fibres undergo modifications 
of arrangement, in accordance with the nutnber and arrangement 
of the suckers, rostellura, booklets, &c, 

THE NERVOUS SYSTEM. 

As might have been inferred from their well -developed muscular 
system, the Cestoda possess a distinct nervous system. It consists 
of a central ganglion situated in the head, and of two lateral nerve 
trunks which extend through the entire chain of proglottides. 

In lieu of two main lateral nerve trunks, there may be several 
smaller longitudinal threads running near each other on each side. 

As has already been mentioned. Tapeworms have no alimentary 
canal, blood, or blood-vessels ; they are, however, provided with a 
distinct and peculiar system of vessels, known as 

THE WATER VASCULAR SYSTEM. 

This consists of an arrangement of channels extending from the 
head, throughout the entire Tapeworm colony, to the distal end of 
the last proglottis ; but this has no anterior opening comparable to 
a mouth, and no contents resembling chyme, hut a watery fluid, 
holding in solution chemical bodies allied to xanthin and guanin. 
Hence the function of this system of tubes is commonly regarded 
as excretory. 

The arrangement of these vessels is not the same in aU Cestoda. 
In some cases two longitudinal vessels exist, but more frequently 
there are four present, especially in Tapeworms provided with four 
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At any rate, there are frequently four vesssels in the head, 
where they correspond in number and situation with the suckers. 

They are united by a simple, or more or 
leas ramified, circular vessel, below the ros- 
tellum, when such a structure is present. 

The four vessels pass down from the head 
to the so-called neck, where they gradually 
diverge from one another, so as ultimately 
to assume a lateral situation. 

In many species, these lateral trunks can 
be traced throughout the entire chain of 
joints. In some cases all four longitudinal 

„ , vessels persist, and retain an equal size — in 

Kg. H.— Head of ^ ? 

Twiia SeiTttta, showing other cascs, one canal on each side gradually 
Om aiTMigement of tha diminishes in calibre, until at last it mav 
■water TBKular BTitem, ■■,■,■ ... . . ^ 

magnified u Hmm. entirely disappear in the more remote jomts. 

(After Leuokirt.) ^j the posterior end of each joint there is a 

transverse communication between the lateral vessels. 

"When there 
are four longi- 
tudmal vessels, 
the transverse 
connection is in 
the form of a 
circular channel, 
just as IB com- 
monly seen in 
the head, when 
only two lateral 
vessels are pre- 
Fig.lB.— TwojomtaofTiBnia sent, they are 
SoUum, ah-wuig longitudinal united bv a sim- 
tnuiis and tranaverae connection -' 

of water Tiacukr system. pie transverse 

vessel of the same calibre as themselves. 

By von Siebold the water vascular sys- 
tem was believed to possess an inherent 
contractile power. 
& I The current passing along this peculiar 
*'8 system of vessels runs exclusively from the 
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■Diogramsliow- 
■1 union of the 
lateral and tismiverso tw- 



head towards the distal proglottis, and it is only in this direction 
that these canals can be injected. 

These conditions are due to the existence of valves, which, 
situated above the transverse communicating vessels, project more 
or less into the interior of the tubes, and permit movement only in 
the direction mentioned. 

At the posterior edge of the last attached 
proglottis, the water vascular system opens 
to the exterior. {See Fig. 15.) 

The above description applies especially to 
the cestoids provided with four suckers on 
the head. In the Bothriocephali, which 
have only two grooves on the head, there ia 
a different arrangcmont of these vessels. 
Here they exist in the form of several longi- 
tudinal trunks, frequently eight in number, 
joined by trausverseaadobliqueanaatomosing Mg mode 
branches. Towards the head these join to p^lar tmnta 
form two cephalic trunks. SoUuin. [After Cobbold.) 

As to the mode of origin of the water vascular system, much 
diversity of opinion prevails amongst diffe- 
rent writers. According to Pinter* this 
system takes its origin in a delicate net- 
work of very fine vessels, which at one 
end open into the large trunks already 
mentioned, and at the other, arise from 
minute funnel-shaped receptacles provided 
with cilia, and he adds that there exist 
no capillaries which do not take origin 
in such ciliated funnel-shaped recep- 
tacles, and that the channels themselves 
are closed tubes which are neither con- 
nected with lacunio in the tissues of the body, nor do they open to 
the exterior. 

This general arrangement, with minor differences, is, according 
to Pinter, universal in Tapeworms at all stages of their development 
and in all parts of their bodies. 




Fig. 18.— 'Wttter yiuculai 
B5-slem of Bothriooeplialiis 
I'roboscideua, magnified 32 
(Aitcr Btaadener.) 



lu dc9 Bnndirurmkbcpere ; - 
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THE SEXUAL ORGANS OF CESTODA. 21 

THE SEXUAL ORGANS. 

The anatomical structures already described^ are common to all 
parts of the Tapeworm colony, although they present minor local 
differences ; not so the sexual organs, for they are never found in 
the head. 

At first, the proglottides also are devoid of sexual parts and pro- 
ducts, but this only continues to be the case for a limited period, 
for soon they develop these parts in a definite order, and ultimately 
the organs and their products attain so disproportionate a bulk, that 
the proglottides consist of little else. Especially prominent is the 
uterus, filled with its hard-shelled ova. It varies greatly in form 
in different Tapeworms, being branched, rosette-shaped, &c., and it 
thus serves as an important character for the differentiation of 
species among these animals. 

The details of structure of the generative organs are, however, 
not to be ascertained without extreme difficulty, inasmuch as the 
limits of the several parts are much obscured. 

However, it is easy to determine that each proglottis contains 
male and female organs, but although these co-exist, yet they do 
not attain their perfect development at the same time. This, 
according to Feuereisen, is well marked in Taenia Setigera of the 
goose, where in the young anterior proglottides, the male organs 
are so disproportionately developed that they appear to be exclu- 
sively masculine, whilst in the posterior distal joints, in which 
impregnation has occurred, and in which embryos have been 
developed, the male organs have undergone atrophy, and even 
have, in greater or less degree, disappeared. 

Moreover, as the uterus becomes filled with ripe ova, those 
portions of the female organs which were preparatory imdergo 
atrophy, as did the male organs at an earlier stage. 

In general terms it may be stated, that although there are great 
variations in the structure and arrangement of the sexual organs 
in different species, yet, as a rule, the male organs consist of more 
or less numerous testicular vesicles, whose ducts lead into a 
seminal canal, provided at its terminal end with a cirrus-sac and 
cirrus, the last-named organ being really the penis or intromittent 
organ. The male generative organs exhibit far less varied dif- 
ferences in the different species than do the female ones. 



THE SEXUAL ORGANS. 



The female generative organa consist of an ovary (Ovarium, 
Keimstock) and a vitclligenous gland (Dotterstock, Eiweissdriiae), 
both of which co-operate to form the egg ; also of a vagina for the 
reception of the semen, and a uterus in which the fertilised ova 
are accumulated. Frequently also there are found a seminal 
vesicle connected Tvith the vagina, and finally a shell-forming 
gland. Very striking differences exist among the Cestoda of the 
gronpa TEeDiadee and Bothriadse, in the conditions of these organs. 
In the former there is no special outlet to the uterus by which the 
ova can he discharged externally. Hence the egg-formation in 
each proglotti.s lasts only for a limited period, and all the ova in a 
given joint are found in about an equal stage of development, after ■ 
they have once entered the uterus. 

In the BotbriadiO, on the other hand, the uterus is provided 
with an efferent canal, by which the ova escape in succession as 
they become ripe, and fresh supplies of ova are developed so long 
as the worm remains in the intestine of its host. 

The ova of the Tteuiadte I'each, whilst still enclosed in the proglot- ' 
tis, a more advanced degree of ripeness than is the case in the 
Bothriadsp. 

The outlets both of the male organs and of the female vagina 
are found at the so-called genital pore. 

The male organs are in situation adjacent to the dorsal, the 
female to the ventral surface, and it is on this latter surface that 
the special uterine opening, when present, is always found, and 
commonly at or near the median line. 

The genital pore then is formed by two outlets, i.e., that of tho 
male organs and that of tho female vagina. Sometimes the 
margins of the genital pore are raised so as to form a papillary 
elevation, at the apex of which is found the outlet. In some coses 
there exists a common cloaca at the pore, into which the sexual 
orifices open. 

Occasionally there may be seen projecting from the male orifice 
a slender process ; this is the cirrus or intromittent organ. At its 
free end it has a fringe of spines, which doubtless aids greatly in 
fixing the organ to the terminal end of the vagina ; at its proximal 
end the cirrus is attached to the muscular cirrus-sac, whose chief 
function appears to be to protrude and retract the cirrus. 

In one sense the cirrus and cirnis-sac are merely continuatjuna 
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of the vaa deferens. la the cirrus and oirruB-Bao the vaa deferens 
has a straight chaonel ; behind the cirms-sac it has Tisnally a 
serpentine br ctrnTolnted course. 

Finally it breaks ap into a number of delicate tubes, vhich lead 
np to the testicular bodiee. 

The uumber of testicular yesicles yaries gready in different 
species, there bcdng sometimes hundreds of them, at other times 
only a few dozens, or even only two or three. The variations 
found in the male generative organs are therefore by no means of 
a radical nature. In the case of the female organs, however, it is 
very different, and the variations fall mainly into two groups, one 
of which prevails in the Teeniadie, the other characterises the 
BothriadEe. 




Fig. 19.— Sexual rgans of Tceiua 
SoliuiD, shoiring allematmg Utera 
poaitioD ta geniMl pore 



Sexual igan of Botliriooe- 

' a podtion of 

&c. (After 



Le kart. 

In the Tamiadie h ab n f an u nn pen ng, and the 

viielligenoiis gland bu d ped Tb d ails of structure 

T^ry in differen pec and par ula a rdi g to the length 
d the proglottid The te a fi m y a na row straight 

tube, but later on wh n di tended wi h a may become a large 
Itulged-out sac, or it may develop lateral projections, or even 
^ranched appendages of considerable length. 

In some cases, as in Tcstm EUipiica, the uterus may break up 
ipto a number of separate rounded bodies distended with ova. 

The second type is found in the Cothriadse. In them the male 
sexual organs present no very marked deviation from the type 
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found in the TiXtuiadiB, but tho outlet is placed usually in the 
median line, and not at the edge of the proglottis. The vas ' 



deferens consequently i 



I the mediau line, adjacent to what i 



may be regarded as the dorsal surface of the joint. 

The vagina and uterus occupy a somewhat corresponding situa- 
tion towards tho ventral surface. The former runs a nearly 
straight course, but the latter, at least in tho older segments, forms 
a number of convoluted loops, on each side of the median line. 



THE OVA AND THEIR CONTAJNED EMBRYOS. 



These, like the female genital organs, present 
great varieties in shape, size, and even structure 
in Tapeworms. 

In the EothriocephaU they are of considerable 
size, and are provided with a firm shell, usually 
ovoid in shape, which encloses the ovarian egg 
imbedded in yelk- cells. 



Fig. 2I.-Effl 

o£ Bolhnoceplujm 
LntuB, will) yelk- 
ccUs and shell, 



Leuuliart.] 



(After 



Fig. 2*. 



Fie. ^^ T?n/.an*li' fni.Tni^lT ^~^ 

. (After Leuokart) (After Louckart.) 

Frequently tbe shell is provided with an operculum or lid, as 
in Fig. 25, c. 

The corresponding structures in the Ticniadse, as they appear in 
aitu at the terminal end of the uterus, are very small rounded 
spheres, with very faintly granular, almost clear "yell!," and a 
thin, by no means firm, envelope, which, in many of the larger 
species, is produced into one or two tails. The appearances just 
described are to be found only in the contents of the younger 
(unripe) proglottides. In the ripe segments wo find the ova 
developed into larger, usually rounded spheroidal bodies, with a 
more or less thick and firm shell, in the interior of which is a 
clear vesicle, provided with six" curved booklets ; this is the 
BO-caUed Hexacanth embryo, or Boring embryo. 



I 
I 
I 



Development of the embryo. 



25 








B 





Fig. 25. 
▲ — ^Early ttage of Tapeworm Egg. 
B — Later stiige of Tapeworm Egg 

containing Siz-nooked Bor« 

ing Embryo, 
c — Ora of Bothriocephalus with 

operculum. 



It will thus be seen, that in the 
TaeniadaB the development of the em- 
bryo and the growth of the proglottis 
proceed pari passu. The size of the 
embryos and their hooks varies mnch 
in the different species. The em- 
bryonic hooklets are arranged in pairs^ 
two directly anteriorly, and the re- 
maining four in bilateral pairs. They 
are capable of very active and definite 
movements, which will be noticed later 
on. No muscular apparatus can be 
discovered^ so that the hooklets owe 

their motor power to the sarcode out of which the body of the 

embryo is formed. 

The shells which enclose, but do not closely invest the embryos, 
present numerous variations; thus there may be two or even 
three such envelopes; the external surface may be smooth or 
irregular, &c. 

According to Leuckart, the fully formed ova really consist, not 
only of the original product of the ovary, but in addition they 
have an albuminous enveloping mass, the whole being enclosed in 
a delicate transparent covering, so that it has the appearance of a 
simple cell, with a vesicular nucleus. 

As usual, the development of the embryo occurs by a process 
of cleavage of the ovum, which takes place as a rule with tolerable 
regularity until a mulberry mass (morula) is formed, but this 
according to van Beneden and Moniez does not, at any rate in 
all cases, simply and directly become converted into the future 
embryo. According to these observers, the mulberry mass becomes 
divided into a central and a peripheral portion, the latter in process 
of time becomes separated by a considerable space from the former, 
and ultimately it disappears entirely as a definite structure, leaving 
only a clear fluid. 

The central part meanwhile has altered, its cells have become 
smaller, ^ and so closely compressed together, as scarcely to be 
recognised as such. 

This mass acquires an envelope (or more than one), and developsi 



into the embryo. Such are the phaaes observed in Teenia bacil- 
laria and TniDia expansa. 

In this process of embryo development many varieties occur, 
whicli, up to tlio present time, are not fully known. 

It appears, however, that the first stages up to the cleavage into 
four segments are uniform in all. There are then present four 
round segments, each containing a large vesicular nucleus. ^ 




Fig. 26.— SUftPa of devBlopment of ova of Tienia Strrata and Tiunk 
Marginuta, nhawing process of yoUt- cleavage, commeniiiiiK at the third 
figure, counting from the left end of the lower Beries, anit ending with 
thu farmution of the eix-hooked emliryo ut tho tight-hund figure in Ihe 
upper eetiea. (After Louckart.) 
These are embedded in a granular matrix, and fill the greater part 
of the ovum cavity. 

Later on, the segmentation does not proceed so regularly, for it 
now appears, that in one of the four yelk spheres, the cleavage 
continues, and thus we have three larger celb, with a mass coti- 
aisling of a number of smaller ones. It is from the last mass that 
the development of the embryo proceeds, aa is seen in Figure 26, 

The number of the larger cells is not always limitod to three, for 
sometimes four or five are observed. In course of time the embryo 
loses its cellular structure, and becomes clear, and nearly or quite 
homogeneous in structure. 

The characters just described prevail among the Tania4<r, and 
indeed also among the greater number of the Bothiiatiie. Id 
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Sothriocephaltis lalat, Leuckart observed distinct fibres attached. to 
the base of the liooklets, vhich he believes to be capable of moving 
tbem also four rounded groups of cells imbedded in the substance 
of die embryo The embryos of the BothruidtB have many peculiar) 
ties thus OS a rule they do pot 
attain their complete development 
in the interior of the proglottides 
as m the Teeaiadee bat in the 
free state sometimes not for weeks 
or months after their escape from 
the maternal jomts Again, they 
escape not only in the maimer just 
mentioned but they may also leave 
their eggshells and swim about in 

li, 27 -Ca.t.1 -Wool M "''" I? ""■' °' ' ""^"^ """^ 
nooqiluliu Latiu magnified fiOOtimei With which they are provided 

(Alter Leuckart ) 

The presence of this ciliary mantle is a peculiarity not only of 
variooB species of Bothriocephali, but also of other Cestodo, e.g., 
Ligulft, Schistocephalus, &c. 

It is, moreover, found not only in those Bothriocephali 
whose embryos enjoy a free 
Hwimmingexistence, but also 
in those which, like the em- 
bryos of the Tffiniadie, re- 
main enclosed ia their 
shells, and undergo merely 
a passive migration into the 
bodies of their future hosts. 
It must bo remembered, 
however, that the ciliary 
mantle, although common, 
is not universal in its occur- 

P«. M— Itevdopment of the embryo o* '"<="'=« """"S ^^^ Bothrio- 
BotlnioceiJialiis Saltnouu. (After EoUikeraud cephali. 
Ituokut,) 

DEVELOPMENT HISTORY OP TAPEWORMS. 
- Before the six -hooked embryo reaches its final stage of develop- 
ment as a Tapeworm head, a series of most remarkable and intricate 
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transrau lotions occurs, which, until recent times, was quite unrecog- 
nised, and which has been discovered only by the efforts i^ 
modern helminthoiogists. fl 

Still, various conjectures in the right direction _JStk- ■ 

had been formerly made ; for example, Dujardin T^T^W 
supposed that the embryo reached Ihe alimentary \fe\y 

canal of the host, and there by a process of direct Fig. ae.— T^nia 
metamorphosis became converted into a Tapeworm f-'"'P''i5^^^"-^ 
head, from which joints were developed, so as to Embryo. ProMokx 
form a Tapeworm colony. °^ ™" Boned™. 

The earliest observations of any real value for the solution of 
this problem were made by Stein and Kiichenmeister. Stein found 
in the general body-cavity of the mealworm and its larva numerous 
cysts, whieh really were measles, i.e., cysts containing Tapeworm 
heads, and which plainly showed by the presence of six embryonal 
hooks that they owed their origin to the metamorphosis of a 
hexacanth embryo. 

In some measles only a simple rounded body, without a 
Tapeworm head, was present. This represented an early stage of 
development. 

In others there was plainly 
a Tapeworm head. These cysts, 
no doubt, owed their origin to 
the circumstance that the 
mealworm had swallowed a 
brood of six-booked embryos, 
whose eggshells had undergone 
digestion, releasing the em- 
bryos, which had then bored 
through the intestinal wall of 
their host, and after having 
reached the general body- 
cavity, had rested there, and 
become developed into cysts, 
in the interior of which the 
Tapeworm heads were de- 
veloped, with their suckers and booklets. 

Even prior to the publication of these discoveries made by Stein 




Fig. 30a. 
Buled Tapeworm cm- 
brj-ii of tha Meal- 
worm. (After Sl*iii.] 



Heute 

dDVefoped from the 
tTirapsiiled embryo 
of the Tapeworm. 
fi^. 29. [Atler 
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a still more decisive impetus wan given to our knowledge of this 
subject by Kiichenmeister. 

Indeed it is impossible to overrate the value of the Feeding ex- 
periments made by this observer, in their bearing upon helmin- 
thology. Xiichenmeister showed in this way that the measle of 
the rabbit (Cj/sticercus pisiformis) became developed, in the intes- 
tinal canal of the dog, into a certain kind of Tapeworm. 

The experiments thus made were speedily followed by numerous 
others, conducted by Xiichenmeister himself; by von 8iebold ; and 
by many other helminthologists in various parts of Europe. 

In this way it soon became certain that '' measles" stood in a 
genetic relation to Tapeworms ; in fact, that cystic worms had co- 
relative cestoid forms, of which the former were merely a phase of 
development. 

Before these feeding experiments demonstrated the facts, most 
diverse views prevailed, equally with regard to cystic and cestoid 
worms. 

Thus Tapeworms were supposed to arise by spontaneous gene- 
ration from the villi of the intestine. 

A similar explanation was offered to account for cystic worms. 

Indeed it was not till the time of Bedi (1684) and Hartmann 
(1685) that ''hydatids" were discovered to be animals at all. 

After the time of Zeder and Rudolphi, the various kinds of 
'' bladder- worms " or hydatids were collected into a separate 
group of animals under the name of Cystici. 

It became known, however, that marked resemblances existed 
between the little heads connected with these bladder-worms and 
the heads of certain fully-developed Tapeworms, but the presence 
of a bladder of fluid instead of a jointed body, and the fact that 
bladder-worms occupied chiefly the closed cavities and parenchy- 
matous organs, while Tapeworms inhabited the intestinal canal, 
prevented the recognition of their common relationship. 

A step farther in advance was taken by Dujardin and von Siebold, 
who upheld the theory that bladder- worms ought not to be regarded 
fts independent separate animal forms, but as developmental varieties 
of Tapeworms. Both observers thought that bladder-worms were 
developed from Tapeworm embryos, which instead of finding their 
proper road into the intestinal canal of their host, had lost their 
way, and had reached the parenchymatous organs, but finding 
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there no congenial habitat, had developed abnormally into vesi- 
cular worms, that in fact, theij had deyenerated and become dropsical. 

Von Siehold strongly advocated this view. He recognised, for 
example (as Pallas and Goeze had done long before him), the exact 
resemblance between the head of the measle of the mouse (CysUcereus 
faidolaris) and that of the Tapeworm of the cat (TtPiia crasiioollu) , 
and he believed that frequently certain individuals of the brood of 
Tipnia craamoUis went astray into the bodies of mice, and degene- 
rated there into Cysticcrciia/asciolan's, but if their hosts were devoured 
by a cat, and the parasites thus reached their proper soil, they 
could then cast off their degenerated segment (the vesicle) and 
attain to the full stature of segmented Tapeworms, and finally reach 
sexual ripeness. 

But unfortunately for this theory, among other things, was the 
circumstance ascertained long since by Goeze, viz., that in the 
measle, and especially in the measle of the mouse, it was not the 
little bead, but the bladder (caudal vesicle) that was first formed, 
in fact, that the vesicle produced the head, and not the head the 
vesicle. The theory of dropsical degeneration was, however, ulti- 
mately abandoned by von Siehold. 

Van Beneden threw further light upon this subject by his obser- 
vations made upon certain marine Tapeworms (Tetrarhynchi). He 
demonstrated that the cystic phase of development was not confined 
to the Tccnitc alone, but had a wide and probablj' general distribu- 
tion throughout the Costoda. Further, he showed that the 
cysticercoid stage of development was found in those fishes which 
were the common prey of the rapacious fish iu whose intestines 
the cestoid forms were found; but van Beneden, like von Siebold, 
regarded the vesicular stage as an accidental rather than a neces- 
sary phase of metamorphosis. 

Thus it was evident that something yet remained to be done, to 
decide the exact genetic relations of the cystic and cestoid forms 
of worms, and science is indebted again to Eiichcnmeister for the 
key to the problem. In the experiment already described, he 
proved that the vesicular worm of the mouse became converted 
into the Tapeworm of the cat. In the next place he demonslrated 
not only a second instance of a similar kind, but also showed that 
from the Tapeworm eggs could be bred, under suitable circum- 
stances, the corresponding bladder-worm. 



kuchenmeistrr's exfebihents upon ccemubos. 31 

Tlie reaulta an repeated by him as follows* : — 
" In die meantiine I resolved to resume these experiments witli the 
" Tmnin Ccenunu, in order to obtain tbe remarkable phenomena of ihe 
"vertigo in sheep. On the ISth of May, 1853, I at last obtained the 
" cystic conuri. On the 25th of July mature proglottides of this Tnnia 
" were passed by the dog to which the ccenuri were administered, and 
" these, in order to make the experiment under the most unfavorable 
" circnmstances, were administered to a perfectly henlthy two-year-old 
" wether, a description of sheep which is usually free from ctnnuri. On 
" the lOdt of August the sheep was affected witli vertigo ; on the 13th 
" the disorder had advanced so far as to necessitate the killing of the 
" animal. Hcrr Karmsen, of Drausendorf , near Zittau, a very intelligent 
" agriculturist, who had furnished the animal for experiment, unfor- 
" tunately only sent me the head for examination, the rest of the body 
** being kept to be eaten by the people on the farm, so that I was pre- 
" vented fntm observing the immigration of the brood of the Tfenia mto 
" the other parts of the body. In the brain I found yellow atrite from 
" exudation passages, at the ends of which small vesicles of the site ot a 
" grain of millet were situated. I found fifteen young vesicles of CcBnurua, 
" partly on the surface of the brain, which was reddened by inflanuna- 
" don, partly in the substance of the brain, and even in the ventricles." 
This experiment thne 
supplied two-sided evi- 
dence, for, in tbe first 
place, it showed — that in 
the intestine of the dog 
the bladder- worm, Ccenu- 
ru8, became converted 
into the cestoid Taenia 
Ccenurus, and in the 
second place, it demon- 
strated that the six- 
hooked embryos of the 
latter, when swallowed 
alive by the sheep, de- 
veloped into cystic 
Ccenuri ia its brain. 

„ .. „ .... . ■ . . These experiments were 

Fig. 31. — CcBDunu of the diBsp. c A vesicle of ii.tr- l 

n&tunl size ihowing the groups of small Tapewonn repeated by Jiucbenmeis- 

haadsfScolioes). i. T*onoui«<rfhe»d«magmfied ter himself, and bv Gurlt 

fimr diametsra. a. One of tia heads greatlj en- . ti i- ■ -r, ■, . 

lu^. (After Davaine.) m Uerim; by Eschncht, 

in Copenhagen ; by van Beneden, in Louvain ; by Lenckart, in 

. Si<l«nlum SocietT's Tnuulathni. Vol. I., p. Bl. 
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Giessen, and by several other observers, wbo were supplied with 
proglottides of Trrnia Ccenurus conveyed in white of egg, and sent 
by Kiichenmeister to them for experiment. 

This method of experimental feeding has demonstrated the rela- 
tions of a. great number of cestoids. The employment of hosts 
suitable for the home of the various parasites is one of the neces- 
sary conditions of success, inasmuch as every parasitic animal has 
its one (or more) proper host, in which alone it will flourish, and 
not only so, but every cystic worm has its preference for certain 
organs of its host. 

Even man himself has served as a corpus tile for helm i nth ological 
experiment ; thus some of the pupils of Professor Perroncito, of 
Turin, voluntarily swallowed the measle of beef, and, in one 
case, the student bred a fine specimen of Taenia mediocanellata, 
In a similar manner Dr. Oliver, in India, administered fresh living 
beef measles to a Mahommedan syce, and to a boy of low Hindoo 
caste, in each case successfully. 

After the evidence supplied by these feeding experiments it is 
no longer permissible to regard the immigration of the six-hooked 
brood and its conversion into cystic worms as an accidental or 
abnormal phenomenon, but as a portion of a genuine life cycle. 
In short, alternation of generafiom is tJte normtil life career of these 
animals. 

But although these valuable experiments illustrated the pheno- 
mena of alternation of generations, still the details of the meta- 
morphoses, which issued in these remarkable phases of animal life, 
yet remained to be worked out, and in this direction Professor 
Rudolph Leuckart, of Leipsic, has rendered signal service to 
science. 

Detailed reference will be made hereafter to the developmental 
changes undergone by Tainia Echinococcua into its cystic form, 
but it will aid the comprehension of these metamorphoses if brief 
notice be taken of its allied forma. 

The same conditions that have been contrived by the zoologist 
in the laboratory are adjusted by nature in the outer world. 

When the Tapeworm inhabiting the intestinal canal of its host 
has attained to maturity, it does so first in its posterior joints, i.e., 
in the proglottides most remote from the head, or acoles, and 
during the entire lifetime of the animal new joints are constantly 
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being formed behind the scolex, in consequence of vhich, the 
earlier-formed ones become fiuthar and farther removed from their 
place of origin. 

The number of joints or sexual indiriduals thus produced may 
he TOTj few, as, for example, in Tsenia Echinococcug, where there 
are but three ; or they may he numbered by hundreds, as in Tamia 
Mediooauellata, in one example of which Ferroncito reckoned 900 
joints, and in this particular instance be estimated that every day 
there had been a production of I3'43 proglottides ! ! * 

Whether the smaller Tsoniadfe, such as Tienia Echinococcus, can 
compensate for the fewness of their proglottides, by the rapidity 
with which they can produce new ones, is not yet known. 

Several circumstancee most have an infloence in determining the 
chances of any given Tapeworm in its struggle for existence ; and 
as Tapeworms, like all other animals, cannot exceed some definite 
torn of life, the continuance of the race must depend upon : — 

Ist. — The fecundity of the particalar form ; eei«ria paribus the 
more anmerous the proglottides and their contained ova, the better 
the chances of survival of some of the ova until their embryos can 
toter a suitable host. 

Sod. — The vitality of the proglottides after they leave their host 
for the outer world : This probably varies in di£Ferent species, and 
in the same species under different circumstances. 

The proglottides themselves, at any rate in some species, possess 
very active powers of locomotion, so much so, indeed, that Pallas, 
who saw the isolated pro- 
glottides of Ttenia Saginata, 
creeping upon the wall of 
a room at a height of several 
feet from the floor, named 
them Ovaria amffulantta. 

In the case of the 
Tseniadffi, as has been already 
mentioned, the ova can 
escape only by rupture of 
the proglottis; in Bothrio- 
cephali, on the other hand, they can do so before the segments 
leave their fellow colonists. 

• Sti CMnta, PsnUEs, ISTS, p<«e Jl. 




of contraction. 



THE IIISPEKSION OF THK EGGS OF TAPEWORMS. 

Even in the Tseniada) the egga may escape by tbe tearing of the 
proglottides within the intestine of the host, so that the excrement 
appears as if sprinkled with white sand, or this may occur imme- 
diately outside the intestine, when Dujardin stated that the course 
of the proglottis could be recognised by a white milky streak 
of egga. 

In this way the ova may be widely dispersed over tbe soil, and 
become deposited in surface water, such as tanks*, dams, and 
swamps, and carried by rains and water streams, may obtain access 
to wells, &c. ; or they may become attached to grasses, sliruba, 
salads, windfall fruits, &c., and even may be found high among 
branches of trees, as in tbe case of the Tapeworms of birds. 

In tbis way a very wide distribution is obtained, and tbe cbancea 
of some embryos reaching a Buitable host are greatly increased. 

It must also be remembered that the vitality of the ova, and 
their contained embryos, is not dependent upon the life of the 
proglottis, for the putridity or mouldineas of the latter does not 
kill tbe former. 

Then tbe ova themselves probably vary much in their tenacity 
of life, and authorities of equal weight are by no means agreed as 
to tbis matter. 

Thus van Beneden writes : — t 

" All the cestodes have eggs, usually in great number, and very well 
" protected against external agents. They endure heat and cold, drought 
" as well as humidity, resist by means of their envelopes the most violeut 
" chemical agents, preserve the faculty of germinating, wo will not say 
" for weeks, months, and years, but for centuries." 

Other observers, however, do not credit tbe embryos with so 
great tenacity of life ; thus Leuckart found in one of his experi- 
ments with the eggs of Taenia Cojnurus, that tbey had lost their 
power of development after eight weeks' immersion in water, and 
in one instance, twenty -four hours' exposure to the direct beat of 
an August day's sun in Germany had produced a similar result. 

In all probability, then, there is much variation in the tenacitj' 
of life in the embryos of different Tapeworms, and the truth lies 
probably between the two extremes. At any rate it ia certain that 
the embryos of Taenia Ecbinococcua can retain their vitality as 
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well in sultry India and sunny Australia, as in chilly Iceland or 
temperate Europe.* 

An important element in the conditions influencing the preva* 
lence of any given Tapeworm is the number of suitable hosts 
available. Some Tapeworms are very fastidious in this respect ; 
thus all attempts hitherto made to breed Taenia Echinococcus in 
the cat have failed, and no observer has yet seen the hydatid cyst 
in the dog's viscera. 

Ultimately, those embryos which are destined to a new lease of 
life enter, by some means, into the interior of the body of their 
fdture host. The usual, and perhaps the only, route by which they 
can do so is through the alimentary canal. 

An entire proglottis and its contained eggs may, in some cases^ 
become swallowed in the food or drink of the host. This is pro- 
bably by no means a rare occurrence in so dirty an animal as the 
pig, which, especially in hot climates, such as India, eats all sorts 
of unutterable filth. Hence it is often to a very high degree in- 
fected with cystic parasites. 

Id man, such an occurrence as the swallowing of an entire prog- 
lottis of one of the larger Tapeworms is, of course, improbable, but 
it is not at all unlikely that in the case of a minute Taenia, such as 
Taonia Echinococcus (whose entire length does not average more 
than a quarter of an inch) a terminal proglottis, one-eighth of an 
inch long, may not rarely be swallowed unnoticed in drinking 
water, or on raw vegetables, such as water-cress, &c. 

Far more often, separate ova find entry into the aHmentary 
canal ; usually the stomach is their next resting-place. 

JSo doubt in some cases the embryos may be released in the 
mouth, their shells being crushed by the action of the teeth, but as 
this is unlikely to occur often, without the simultaneous destruction 
of the enclosed embryo, we may safely conclude that, in the vast 
majority of cases, the ova and their dangerous contents reach the 
stomach iminjured. 

* Vital resistance of various Entozoa to heat. 
Professor Penxmcito made, between 1871 uid 1877, a large number of carefully-conducted obser- 
vations on this point ; from these it appean— 
Ist. That Cystioeroas Cellulosie of the pig dies at from 45° C. to dOo C. (1 13° to 122° Fahr.) 
Snd. The Cysttoercns of Taenia Mediocanellata at from 44° C. to 46° C. (111-2° to 114*8° Fahr.) 
3rd. Crstieercus Pisiformis of the rabbit at the Mime temperature. 
4th. The Seoliees of CoBnums Cerebralis of the sheep died at 42° C. (107*6° Fahr.) 
5th. The ScoUces of the cvsta of Echinococcus Folymorphus died generally between 47° C. and 
48° C. (116*6° Fahr. and 118*4 Fahr ), and Perroncito remarks "in no case amongst those I have 
'*eipenmented on did it reach 5U° C. allTe." (Cobbold. Parasites, p. 6U). 



In this organ the proglottidee, whether crushed or not, undergo 
digestion, and the eggshells become softened by the digestive 
juices. Under the combined action of the gastric juico and the 
muscular movements of the stomach, the eggshells become dis- 
integrated, and the embryos are released. 

Up to this time, in most Tapeworms, the embryo has submitted 
passively to the play o£ circumstances. In fact, it has been sub- 
jected to a process of passive migration. 

The proglottis in which it was enclosed, of course, may have 
actively migrated, as has been already mentioned, and, moreover, 
those Cestoids whose embryos are ciliated have changed their 
locality actively. Nevertheless, in all cases the passage of the 
embryo into the stomach of its host has been strictly a passive 
immigration. 

No sooner, however, is the embryo released in the stomach, than 
it commences a very active life. By means of its hooks it imme- 
diately begins to bore its way into the coats of the stomach, for 
whether armed or unarmed, the embryos arc always capable of 
motion. 

" The embryos which are destined to migrate into cold-hlooded ani- 
" niais are in general larger, possess larger hooks, and exhibit tolerably 
" distinct movemenls, even at the ordinary temperature of a room. 
" Those destined to migrate into warm-blooded animals are much smaller. 
" have smaller booklets, and only exhibit pretty distinct movements at 
" nn ele™ted temperature (at the temperature oi the stomach)."* 

As might be expected, the actual transit of the -^^ 

boring embryo through the lining of the stomach «eHV3^ 
has not been observed, but the following descrip- -B^.'-'' J 
tion by van Beneden.J no doubt, exactly repre- . ^Jr_™. 
senta the process. worm' boiing em- 

" The following ia the manner in which, some years '"T"' 
" since, we described these six-hooked embryos, produced by the Teema 
" of a frog, which were struggling by the side of each other on the slide 
■■ of a microscope. The six hooks are arranged regularly ia each indivi- 
" dual, and move exactly in the some manner. 

" They are very slight, and of nearly half the diameter of the embrj'o. 
" Two occupy the median line, and unite like a single stylet ; these are 
" nearly straight, and a little longer than the others, TTiey only move 
•' backwards and forwards. Their action ia like that of parts of the 
" mouth in certain parasitica! crustaceans (the Arguli) when they endeavor 
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** to pierce through the tissues. They are in continual motion to and fro. 
*^ The other four hooks are similar to each other, and differ from the 
first in the point, which is curved into real hooks. 

They are arranged two and two, to the right and the left of the first, 
so that they all meet at the base. Their movements are not the same 
as those of the two first ; they remain almost fixed at the base, while 
they describe a quarter of a circle at the extremity. Let us imagine 
the six hooks placed in front in the same direction. The two in the 
centre advance, and the two pairs placed symmetrically by the side of 
them are lowered and drawn backwards, and thus push the body 
forwards. It is like the dialplate of a clock with three hands placed 
by the side of each other ; that in the middle would advance directly 
forward, while the two others would be lowered until they formed a 
right angle with the first. 

" This is the movement which we observe in all the stylets : The 
** result of this is that we distinctly see the embryo penetrate between 
«« the '' debris," or into the crushed tissues which surround it. These 
** embryos imitate the movements of a man who wishes to get through a 
«* window a little above him, and who, having succeeded in passing his 
** elbows through, pushes his body forward by leaning them on the 
" frame. 

" We see the same efforts continue for hours; and we can easily 
^* understand that there is no living tissue, however dense it might be, 
ei^cept the bones, which could not be easily penetrated by these micro- 
scopic embryos. This explains why we so commonly find cysticerci 
in cysts along the intestmes, and between the membranes of the 
mesentery ; and how they can, by piercing the walls of the vessels, 
^read themselves into the most distant organs, by means of the blood, 
*' which conveys them." 

From this description it can easily be understood that these 
embryos may penetrate into the abdominal cavity, where some 
species may find a congenial home, and develop into cystic worms. 

Others again pierce the walls of capillaries and venous radicles, 
and so enter into the blood current, by which they are swept on 
nntil, having passed along the portal vein, they enter into the portal 
capillary system of the liver. Others may enter the lacteal 
system of vessels, and pass into the systemic blood circulation 
through the thoracic duct. Probably however, many entering 
this system would be arrested in the lymphatic glands of the 
mesentery. 

Flrobably — ^at least among the parasites infesting the higher 
animals — by far the most common course is for the embryo to 
enter the blood current, and to be carried by it along the portal 
vfein into the liver, where a large proportion of the embryos of 
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some Tapeworms (such as Tmnia Echinococcus and Tannin Serrata) 
remain permanently in the form of hydatids, and of Cysticercus 
Pisiformia in the rabbit. Others among the brood pass through 
the capillaries of the liver and by the vena cava inferior to the 
right side of the heart, thence by the pulmonary artery to the 
lungs, where, in the case of Taania Echinococcus, many remain. 
Others, yet, pass through the pulmonary eirtulation to the general 
systemic circulation, by which they are carried to all the various 
organs and tissues fed by it. In this way the embryoB of Twnia 
Cccnurus reach their homes in the brain of the sheep, those of Taenia 
Solium the eye and 
cellular tissue, those 
of Echinococcus the 
brain, spleen, kid- 
neys, and even the 
bones themselves. 



In the higher animals the 
liver is, of all organs, that 
most infested with cystic en- 
tosoa, and here they may take 
up their abode, or, on the other 
hand, only tarry for a time. 

Kuchenmeister explained 
this preference for the liver 

by the assumption that the . Fw-Sa.-Apieoaof Wrf labKt, ahow- 
*' , ... . ingcbaDneu fonaedby CvsacercuBFuifomiu,' 

embryos obtamed access to it magnified ten tuneB. (After Lenckart.) 
by passing into the duodenum, and thence crawling up the bile 
duct. 

This IS of course a reasonable conjecture,* but it is unsupported 
by direct observation ; on the other hand, Leuckart has actually 
discovered embryos in the blood Of the portal vein, although he has 
uniformly failed to find them in the bile duct or its radicles. 

Having arrived at the capillary portal system in the liver, the 
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embryo may be arrested in a minute vessel, and may there 
develop^ finding in the vessel its earliest envelope. 

Bat this is not always the case, for the embryo may recommence 
an active migration in the substance of the liver. 

This is well seen in the case of the rabbit, whose liver is invaded 
by the embryos of Taenia Serrata (Cysticercus Pisiformis). (See 
Kg. 35.) 

Here the- active travels of the embryo are marked by minute 
channels and grooves, resembling those produced by . the itch 
parasite in the skin. Precisely the same thing is seen in the brain 
of sheep attacked by Coenuri (ue, the embryo of Taenia Coenurus), 
as in Fig. 34. 

Having thus, sooner or later, reached its future lodging, the 
boring embryo ceases its migratory existence and becomes a 
Resting scolex (Hydatid, CyaticercuSp Ccenurua, &c.). 

We are indebted to Rudolph Leuckart for most of our knowledge 
of the changes next undergone by the embryo. 

In the case of Taenia Echinococcus, a detailed description will 
hereafter be given of the metamorphoses next succeeding; but a 
brief description of the changes occurring in some of the other 
leading types of cystic entozoa will render its comprehension more 
clear. 

The young bladder-worm causes in its immediate neighborhood 
a certain amount of irritation, in consequence of which a new 
formation of cells takes place in the connective tissue of the part, 
and this results in the formation of the ''Adventitious fibrous 
*' capsule '' or sac, which envelops the parasite itself, and is a struc- 
ture of great importance to the parasite, inasmuch as it i& through 
it, by a process of diosmosis, that the necessary pabulum for its 
sustenance is secured. 

Those entozoa which have reached congenial homes now proceed 
in their development ; but, on the other hand, when favorable con- 
ditions are not present, the embryos die and imdergo retrograde 
metamorphosis, which restdts in the formation of cheesy '' tuber- 
''cular'' or ''atheromatous" masses, often mistaken for genuine 
" tubercle." " Many cases of miliary tubercular disease of parti- 
<' cular organs may indeed consist in nothing else than the dead, 
" fatty, and calcified young of worms."* 

• Kttohenmeister. Op. cit., page 6 




Fig 36 —Early 
etage of encapBuled 
Tapeworm — emliryo 
of mealwonn, show 
ing Temains of tlie 
embrjonKL hookleta 
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FURTHER DEVELOPMENT OP THE RESTING EMBRYO. 

The embryo, having 
sncceBsfully pursued Its 
active migration to its 
future resting-place, 
casts off Its SIX hook- 
lets, as IS seen in the 
case of the mealworm 
parasite 

The next change that 
occurs IS a differentia- 
tion of structure, m con'- 
sequence of which the 
central portion becomes 
clearer, a ad a cortical 
layer is formed. 

Soon a muscular structure becomes de- 
veloped ia the latter ; this consists of ex- 
ternal circular and internal longitudinal 
fibres. 

The entire structure now exhibits^ 

Ist. An external adventitious sac, the 
product of the cellular tissue of the host's 
organ, and 

2ad. The true parasite, which shows — 
(a.) A well-marked external layer, the 

cuticular : 
(b.) A cortical layer inside this, con- 

tainiug muscular fibres : 
(e.) A clearer central mass. 
The last-named structure in the more 
typical bladder-worms is soon replaced by 
a clear fluid. 

Quite early, too, the water vascular system becomes formed in 
the peripheral layer. It has the general character of a network of . 
vessels spread over the entire area of the caudal vesicle. 




Ifig. 38. -Early sta^e 
of derdopmenl of Cysti- 
teroua Piaitonuis, before 
the formation of the 
Scolei-bud, magnified 
sixty diameters. (After 
Leuckort.] 
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No communication can ha discovered 
between this Tascular system and the con- 
tents of the vesicle. 

A cilioiy appamtns, similar to that found 
in the corresponding systein of the adult 
Tapewonn, is distinguishable, and, as it were 
to make the analogy complete, there exists, 
according to Wagener, at the posterior 
pole of the bladder-worm, a contractile sac, 
which opens externally. 

The young worm retains, for a longer or 
shorter time, the above-mentioned characters 
as a watery vesicle. 

The next important step is the formation 
of the Tapeworm head : The time when this 
tnd occurs, and the minor details of its develop- 
Mm>.Fi.ifo^ii,d>o^g ™^''*' ""^ '" different species, and indeed 
the immiBcationa of the in the BBjaa species under different circum- 
tba wST of STTyit! stances. In Echinococcus it does not take 
tAftH LmiokBrt.) place for months. In Ccenurus it happens 

n the fifth week, while in the genuine Cysticerci it begins even 
earlier, usually in the course of the third week. 

The earliest stage in the development of the head is the occur- 
zenoe, at a certain spot in tho sub-cuticular layer, of an active cell- 
formation, whichformsaraenis- 
cus-likc disc; this gradually 
rises so as to become a club- 
fihoped bud, which projects into 
the interior of the cavity of the 
bladder-worm vesicle, or into 
the substance contained in the 
latter, as the case may be. 

Simultuncously ii pit- like de- 
pression occursin the part of the 
outer surface of the vesicle, 
l£'^*S" rta^of'^^iolJ^t whichcorrespondswiththebaae 
bod, of the same. (After of the newly-formed bud, and 

" ■' this increases in depth in a de- 

gree proportionate to the increase in length of the bud-like process. 
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As tbis poucli is lined by a continuation of the cuticula of t 
bladder-worm Tesicle, we may regard the bud as produced by an 
invaj^ination or intuB-suaception of the wall of the mother vesicle, 
capped, however, by an additional collection of cells, derived from 
the snb-cuticular layer. 

This bud-like process appears to carry before it a sort of envelope 
derived from the internal lining of the mother vesicle, in which, 
however, additional muscular fibres are developed. Leucltart has 
named this sac-like structure, which covers internally the little 
Tapeworm head, and separates it from the other contents {fluid or 
solid, as the case may be) of the vesicle — The Heceptanifum acolick. 

The receptaculum differs much in its degree of development in 
different species of bladder- worms. It is well marked in Cysti- 
cercus Cellulosa;, where it encloses the Tapeworm head bud, and is 
very plainly seen at one stage of the latter, where it becomes bent 
upon itself, at an angle resembling a bent knee. 




Soon there can be discovered in 
the bud the indications of the water 
vascular sjstera consisting of four 
longitiid naUessels which take their 
rise at the base point (or origin) of 
the head bud from the vascular svs 
tem ol the \es cle These are jo ned 
together at the distal end bj a cir 
cular teasel Liter on lateral 
branches wi h ramified twigs and 
c liarj apparatus are discoverable 

About the same time calcareous 
corpuscles appear cepec ally near 
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the base of the bod. Next are fonoed the nidimente of the auckers, 
rosteUuia, and crown of hoots, which arise, according to Leackart, 
as follomi,- — 

In order clearly to understand these metamorphoses, we most 
depict the head bud as a club-shaped structure, which is not solid, 
but, on the contrary, is occupied in its interior by a cavity which 
(iil^jaarrespondence with the bulbous shape of the bud itself) is 
fliu-shaped. The general plan is rudely represented by the 
finger of a glove, the tip end of which has been drawn into the 
Tonsinder. 
^UB peculiarity of structure is plainly seen during the formation 
of the suckers, rostellum, &c. 

All these structures take their origin in 
the widened-out lower part of the bud 
cavity. 

Ijowest of all are formed the rostellum and 
crown of hooks, and a little higher up the 
suckers. 

As can be seen in Fig. 46, there are sent 

out into the parenchyma of the bud, at four 

equi-distant radial points, projections of the 

common cavity, and it is at the terminal 

ends of these that the suckers are developed. 

At a later stage of development, the 
Tapeworm head may, in lieu of remain- 
ing within the vesicle, become partially 
or wholly extruded, as in Figs. 48 and 
49, There will then be the appearance 
of a Tapeworm bead with an imper- 
fectly segmented neck, followed by the 
larger or smaller " caudal " vesicle. 

Moniez holds somewhat different 

Pig 47 — '"■rangroreo Bectwn views as to the development of the 
aiwrarfi the anterior end of the™ vati-i. _ 

i»bbit^ieMle, at the level of the Tapewonu head, but it appears pro- 
"nckem. (After Leuolmrt.) table that leuckart's account, just 

^Ten, is substantially the correct one. 
1 The general plan of development, in the more common and 
typical forms of cystic worms, is as just described, but very con- 



Pig 46- 

nloped bead (toolrx bud] 

ofCyrticercus Piaifonma 
(After Leuckart.) 
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VAIUATIONS ■ 



THE CAUDAL VESICLE 



sidortible variations occur, 
especially as regards the 
condition of tlie bladder- 
worm vesicle, its propor- 
tionate size, and the nature 
of its contents (whether 
solid or fluid), &c. 

Thus, for example, in the 
CysticereusFaaciolarisof the 
mouse (which in the intes- 
tine of the cat develops into 
the Ta?iiia CraasicoUis), the 
head and segmented neck 
attain a size so dispropor- 
tionate to the caudal vesicle, 
that the last-named struc- 
ture is not large enough to 
enclose it, and consequently 
this cystic form of worm 
was long regarded as a cestoid form. 




Fig. 49. — Hood nnd 
hlndder-worm body of 
Cyaticereiis Pisifonnia, 
nith tho head and seg- 
nirvntfd Derk pralnided. 
(After Irfiurfciirt.) 



Fig. AO.— Cf sticercuB Fnsciolaris, showing the email eize 
of the bladder, and the coneiderablD development af the 
segmented nott, Ki>*iiig to this cystic nDrm the appear- 
niii;a of an adult TapBwonn. (After Leupiorl.) 
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In the great majority of species the bladder-worm vesicle pro- 
duces but one head, as, for example (Figs, 49 and 50), in all the 
genuine Cysticerci, but, even in these cases have occasionally 
been observed in which two, or even more, heads have been 
generated. 

A second tj-pe is represented by Cccnurus, which is, as has 
already been mentioned, the cystic phase of the TiEiiia Coenurus 
of the dog. The cystic Ctennrus is especially prone to infest the 
brain of the sheep, causing the disease known as the " st-aggera," 
" gid," or " vertigo." 

In this type we find a liigher degree of complexity, for the 
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Fig. fil. — Diagcami diowing plan 
ejrtle types. CjMicetciu, Cceaunie, 
(a. m.) CfitioeTCiie, vitli head protruded. 
(I.) Cyidccrcuij with head eccloeed b ita cjrt. 
(*,} C<Bniinii,ir^mnItiplaTBnwoTmbeadi(MoUce*) 

dsveloped fnun its eitenor. 
(t.) EoIuDacoccui Scolicipuieni, ihowiiig heidi de- 

Teloped in the interior. (Brood-capnilea not 

(f.) EcMiiiKiocciu Altriciparieiu, Bhowing Brood-oap- 

buIb and daughter cyet. 
^i.) Six-hooked horing embryo alike in all. 




Fig. 62. — Ccenunu of the iheep. 
(e.) A veucle (rf natural lize, showing the 
rroinii of Em&ll Tapewonn heads (loo- 

(b.) Two gictips of heads, magoified four din- 



mother -vesicle, ia- 

stead of producing 

only one Tapeworm 

head, generate* hun- 

dredB of them. 

So that the type 

\S CcQDurua standa in the 

same relation to the 

type Cysticercua aa a 

Echinoco«c*° compound animal does 

to a simple one. 

In the third type,, 
EchinococcuB, a still 
higher degree of com- 
plexity is reached, for 
here there are pro- 
duced, jiot hundreds, 
but thousands of Tape- 
Torm heads. 

£chinococcus thus re- 
sembles Ccenurus, in pro- 
ducing multiple heads, 
but it differs from it, 
however not only in the 
vast number and small 
size of these heads but 
also in the circumstance 
that while in Goenurus 
(and m Cysticercus also) 
the Tapeworm heads are 
produced directly from 
the bladder- worm vesicle; 
in EchinococcuB, the 
heads, instead of origi- 
nating in this direct way, 
are formed in special vegi- 
cuIbf structures, called 
" Brood- capsules," which 
themselves are formed in 
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, the inner wall of the bladder- worm vesiol 




Fig, 53.— Scolci-bud 
of CiBDurui. (AftBT 
Lcuckntt.) 



large numberf 
(mother cyst). 

As the structure and development of 
Echinococcua will be hereafter described in 
detail, it ia needless to enter into the matter 
at any length in this place, but it will he 
instructive to mention those broad pecu- 
liarities which illustrate the differences be- 
tween this type and those of Cysticercua and 
Coenurua. 

Like the latter, it ia many-headed (polyce- 
phaloua), but, unlike it, the heads are vastly more numerous, much 
smaller in size, and they arise from brood-capauh 

In Ccenurus 
the heads lie 
moatly on the 
exterior of cyst ; 
in Echinococcua, 
far more com- 
monly, internal 
to it. 

The Brood- 
capsules measure 
about 1-5 to 2 
Mm. in diameter 
(^0-059 inch to 
0-078 inch), and pj^, 
thia aize is at- Buleot EcMnococeuswith 
, . , , , Soolices in various etaeea 

tamed only by ^f development, (.\iior 
thoae older cup- Lei"^iHrt.) 
sules which contain a dozen heads or more. 

At the commencement, each bi'ood-capsule contains only a single 
head, but the number gradually increases with the age of the cap- 
sules. The mode of development of the heads from the brood-cap- 
Bulea presents a great resemblance to that of the Cysticercua head 
already described. 

Tliere ariaea a protrusion oti the external aurface of the capsule 
which developa into a hollow bud — ultimately, the Tapeworm head. 
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Tbia withdraws itself, through invagination of its basal portion, 
into the interior of the brood-capsule, so that the hook-apparatus 
and aockers become enclosed in a sheath, formed of the former 
neck. 

Echinococcns not only develops hrood-capsules in its interior, but 
also, frequently, secondary cysts ; these in turn may form in their 
interior tertiary ones, and the latter may similarly breed quater- 
nary ones, so that the entire arrangement may be compared to a 
" nest" of four pillboxes enclosed one in another. 

As a rule, Echinococcus develops its brood-capsules and secon- 
dary cysts at a much later period than the heads are developed in 
the other cystic types (Cysticercus and Gccnurus). 

Another striking peculiarity of Echinococcus is this, that the 
cystic form attains a magnitude far greater than Cysticercus or 
Goenurus, and yet the cestoid form (Ttenia Echinococcus) is of 
minute size, never exceeding about a quarter of an inch, and 
having only three, or at most four, joints, and it is of quite insigni- 
ficant proportions, aa compared with the cestoid forma of Cysti- 
cercus and Cwnurus. 

Although the forms of cystic worms have been here grouped in 
three types, it must be remembered that many other forms exist 
(Cysticercoid, &c.), which developmentally represent vesicular 
(Cystic) phases, and yet in which either no caudal vesicle at 
all, or only a very insignificant one, is formed. 




Fig. d6.— Unarmad Bladder-worm from the abdominal 
cavity of Lacerta Crocea. 

A.~With Head retracled 
B. — With Head parfaally protruded 
0.— 'With Head entirely protruded 
(After LeuLkit ) 
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Again, the presence of a 
bag containing fluid is not 
UDiversal, for cysticercoid 
forms are known where very 
little fluid, or even none at all, 
IB present. 

Even the peculiar mode of 
development of Echinoeoccus 
has been found to be partially 
simulated by a cysticercoid 
parasite of the earthworm. 




PART III. 



NATURAL HISTORY OF ECHINOCOCCUS. 
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PART III.-NATTJEAL fflSTOBY OP ECHINOCOCOUS. 

Synanytm. — Hydatid ; Hydatid cyst ; Echinococcus cyst ; Ace- 

phalbcyst. — Hulsenwunn, Menschenvielkopf (German). Acepha- 

locystis (Lsennec). 

Taenia visceralis socialis granulosa (Goeze). 

" granulosa (Gmelin). 

Yesicaria granulosa (Schrank). 

Hydatigena granulosa (Batscb). 

Hydatis erratica (Blumenbach). 

Polycephalus hominus (Goeze). 

^' granulosus \ 

" humanus J * . (Zeder). 

** echinococcus ) 

Echinococcus yeterinorum (Rudolphi), 

infusorium (Leuckart). 

polymorphus (Diesing). 

scolicipariens \ /tt. i. • x \ 

u . . . \ (Kuchenmeister). 

altncipanens ) ' 

The structure designated by these various names, and the 
disease occasioned by its presence in man, have probably been 
coeyal with man himself ; at any rate it is certain that the disease 
was well known to the earlier writers on medicine, for unmistake- 
able references to it are found in the writings of Hippocrates (a)^ 
Galen (b)y and Aretaeus (c). 

Hippocrates wrote thus — 

When the liyer is filled with water, and bursts into the epiploon, in 
this case the belly is filled with water, and the patient dies." * 
t '' Galen imderstands this case to refer to hydatids of the liyer, but 
finds difficulty in explaining how they can burst into the epiploon, 
imless by ulceration. It womd seem as if our author meant the cavity 
" of the peritoneum." 

(a.) Born about B.C. 460 ; died about B.C. 357. (h.) Born about A.D. 130 ; said to hare died at 
the age of 70, i.e., A.D. 200. (c) Probably Uved in the reign ol Vespasian, A.D. 9 to A.D. 79. 
• The genuine works of Hippocrates. Aphorism 55. Section vii. Sydenham Society's trans- 
lation. Vol. II., p. 770. 
•• Op. cit. 
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ANCIENT WRITERS ON ECIIINOCOCCUS. 



Aretteus refers still more distinctly to the disease, thus — 

" This other form of dropsy is known ; small and numerous bladders, 
" full of fluid, are contained in the place where ascites is found ; but 
" they also float in a copious fluid, of which tliis is a proof, for if you 
" perforate the abdomen bo as to evacuate the fluid, after a email dis- 
" chaise of the fluid, a bladder within will block up the passage, but if 
" you push the instrument farther in, the discharge wiU be renewed. 
" This species then is not of a mild character, for there is no ready 
" passage by which the bladders might escape. It is said, however, that 
" in certain cases such bladders have come out by the bowels. I have 
" never seen such a case, and therefore write nothing of them, for 1 am 
" unable to tell whether the discharge be from the colon, or the 
" stomach." * 

Paulus Jigineta mentions an operation for the removal of 
" Hydatids " from the eyelids, but it is very doubtful whether the 
disease mentioned was hydatid at all, for he describes the struc- 
tures in question as follows — 

" The hydatid is a fatty substance, naturally lodged under the skin of 
the eyelid, which in some persons, more especially in children of a more 
humid temperament, increases, until it becomes the cause of disagreeable 
symptoms by encumbering the eye, and thereby occasioning defiusions."f 

Hydatidsare also mentioned by Galen and Rhazes, aa well aa in the 
works of medical writers in the sixteenth and seventeenth centuries. 

By the older authors, anything that produced a swelling resem- 
bling cystic worms was called a "hydatid." 

The name Echinococcus was introduced into zoology by Ru- 
dolph!, in 1801. 

Hydatids were fonnerl)' regarded — sometimes as enlarged and 
degenerated glands (Ruysch) ; sometimes as accumulations of pus 
and mucus mixed with serum (Piso, Malpighi, Boerhave, Haller) ; 
sometimes as the ends of blood-vessels, which had changed their 
nature (Spiegel, Diemerhoock, Portal, Brandea, Qrashiua) ; some- 
times — soon after the discovery of the lymphatic vessels by Aselli, 
in the seventeenth century — as enlarged lymphatic vessels, or 
varices of these vessels (Wharton, Bidloo, Nuck, Lettsom, Cniicfe- 
shank, and down to Somraeriug, and Hufeland) ; and sometimes 
as tumours produced by the accumulation of serum between the 
lamina; of the cellular tissue, which obliterated the vessel lying in 
their vicinity by pressure (Ruysch and Schacher) ; and, lastly, as 
degenerated mucus-sacs (Tode) — [Kiichenmeisterj. The animal 
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nature of the hydatids was apparently first discovered by Bedi 
(1684) and Hartmann (1685), probably quite independently of* 
one another. In 1691, Tyson, in England, also recognised their 
animal nature. 

The subject was again studied by Pallas, in 1766, and subse- 
quently. He first recognised the probability that hydatid cysts 
were always produced iu connection with an animalcule or w;orm 
similar to the cysticercus, and he adds — 

''That it is probable that the non-adherent hydatids' sometimes 
^' observed in the hiunan body are either a species of the Taenia vesi- 
cidaris, properly so called, or of those singular hydatids which 1 haye 
remarked and described in the livers and lungs of calves and sheep, 
and which ought certainly to be attributed to a living creature, and 
which are evidently organised, at least as far as regards the interior 
pellicle, which is studded with granulations." 

Moreover, Pallas seems to have recognised the simikrity, if not 
the identity, of the hydatid of a man with that of other animals. 

The next decisive step in advance was taken by Goeze, in 1782, 
who, in addition to giving an accurate descriptiofi of the animal, 
and recognising the Tapeworm heads with their suckers and 
booklets, also showed that these represented an independent form, 
distinct from Cysticercus and Goenurus. 

He ranged the cystic among the cestoid worms, of which he 
formed a single genus, which he divided into visceral or vesicular 
Taanias and intestinal Taenias, and he placed in the first section the 
Taenia visceralis socialis granulosa, a worm which be found in the 
livers of sheep (i.e. Echinococcus). 

Budolphi recognised three species of his genus Echinococcus, 
viz., E. hominis, E. simiae, and E. veterinorum, but he added that 
it was impossible for him to give distinctive characters, because the 
form of their body was too variable and their nature too little 
studied. He attributed to Echinococcus hominis and E. simiae a 
single row of booklets, and to E. veterinorum a double one. 

Zeder, to some extent followed the views of Rudolphi, but usfed 
the name Polycephalus, and he distinguished the Polycephalus 
granulosus of the sheep from the Polycephalus echinococcus of 
man; he also placed the cystic and cestoid worms in separate 
families. In 1800 he gave a somewhat confused account of a 
case of hydatids of the brain in a woman, and he regarded the 
parasite as a species of Cysticercus. 



ZOOLOGICAL POSITION OP ECHIN'OOJCCUS. 

Up to this time, it seems to have been the universal opinion that 
hydatid cysts always contained Echinococcus heads, hut in 1804 
Lfennec first threw doubt upon the correctness of this belief, and 
he founded a separate genus, " Acephalocystia." But whilst care- 
fully and accurately describing the hydatid cyst as it is found in 
the sheep, with the granulations present on its walls, he yet 
commita the mistake of regarding the same parasite, when existing 
in man, as a distinct animal, which he termed " Acepbalocyst." 

A perhaps still more curious error was made by MM. Desmaret 
and H. Cloquet, who confounded the " cyst itself with the cinimal- 
" cule" (Busk)." 

Fr. Leuckart regarded hydatids as infusoria allied to the genus 
Volvox ; he recognised but one species of Echinococcus, which he 
called Echinococcus infusorium. 

Livois t observed that Echinococci, both in man and the lower 
animals, were armed with iico rows of hooks. 

Dujardin reserved the name Echinococcus veterinorum for the 
only species admitted by him to exist. 

Kiichenmeister considered that two distinct species existed, viz., 
Echinococcus scolicipariens and E. altricipariens ; the views of this 
authority will be again referred to later on. 

It is only within the last thirty years or so, and by the labors 
of Tou Siebold, Kiichenmeister, van Bencden, Leuckart, Bas- 
raUBsen, Krabbe. Naunyn, and many other observers, that the 
real relations of this most important parasite have been ascer- 
tained, and the outcome has been the conviction that there ia 
but one species of Echinococcus, and that it is the cystic phase of 
a minute cestoid Tapeworm, usually inhabiting the small intestine 
of the dog. 

GEKEBAL DESCRIPTION OP THE HYDATID CYST. 

If we have before us a living specimen of Echinococcus cyst in 
any organ, such as the liver, we shall at once distinguish a bladder- 
like vesicle, spheroidal in shape, which contains a watery fluid. 

I'hia bladder is imbedded more or less completely in the sub- 
stance of the organ. 
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Enveloping the hydatid when thus imbedded, there is found a 
capsule or sac, which is evidently a product of the organ or tissue 
invaded, and which has no organic connection with the hydatid 
itsdf . The external envelope just mentioned is the lUraus Capsule 
or Sac — ^the Adventiiiaus Sac. 

Davaine regards this as really the only structure that can be 

appropriately designated by the term ''cyst" (Kyste), and he 

strongly objects to the application of this term to the hydatid 

proper. He writes as follows : — 

" Moreover, the expression Cyst, applied to the hydatid vesicle, is 
entirely improper, as much from an anatomical as from a natural his- 
tory point of view. A cyst being the product of the organ which 
contains it, one should not give this name to a body completely strange 
to the economy."* 

However forcible and deserving of respect the objections of 

Davaine may be, there are, nevertheless, stronger reasons why the 

. word '' Cyst" should be applied to the parasite itself. 

In the first place, the great majority of both English and conti- 

. nental authorities employ the expression in this sense, and again 
the older zoologists recognised the entire group of bladder-worms 
as *' Cystici." The terms Gysticercus, Acephalocyst, &c., show how 
completely wedded to the parasite the term ''cyst" has become. 

' llierefore, in this work, the parasite itself will (dways be referred 
to, when the word in question is used. 

THE riBROUS SAC-CAPSULE-ADVENTITIOUS SAC. 

In the great majority of cases this is present, and, as has been 
already mentioned, it is derived from the connective tissue of the 
organ which harbors the hydatid. It appears to be merely the 
same structure as encloses any other foreign substance that lodges 
in the body, and it is composed of connective tissue. 

It is, as will be hereafter seen, a structure of great importance 
to the life of the parasite. In the brain, and in the interior of 
serous cavities, often no such structure encloses the cyst ; in the 
case of hydatids occupying the interior of the veins and arteries it 
also appears to be wanting. 

For example. Dr. Allenf records the case of 

**^ A large hydatid cyst, destitute of any adventitia. lying in the pelvic 

«TTait6 dm Entoroaires et des maladies vermineaaea de rhomme, et dea animaax domeatlqttta. C. 
DaTtine, Paria, 1877, p. 870. 

t The Australian Medical Journal, April 15th, 1882, p. 160. 
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" cavity in the poucli between the bladder and the uterus ; it is formed 
" eimply of a clear tranaparent gelatinous sac, tlirough whicli colonies of 
" scolicee can be eeon growing on the inner surface. The only adhesioa 
" to the peritoneum was formed by a soft lymphy band of email size which 
" passed towards the fundus of the bladder. The cyst lay on the ante- 
" rior surface of the utenis. which ivaa thoroughly retro-verted." 

A case of a somewhat similar nature, but occurring in the male 
aex, was communicated to the autior by Dr. Poland, of the Sand- 
burst Hospital, Victoria. A boy, aged fourteen, was admitted suf- 
fering from peritonitis, of which he soon died. A post-mortem 
examination being made, there were found — 

" Signs of recent peritonitis, and hydatids floating about in the peri- 
" toneal cavity ; on further examination, a collapsed cyst was found 
" perfectly free. No evidence could be found of its attachment to any 
" strucfiu«." 

The author has in liis possession a considerable number of cysts, 
of about the size of large grapes, which were obtained from the ab- 
dominal cavity of a lemur. In thi.s case, which first came under 
the notice of an exceedingly careful observer, no mothei' cyst was 
found, but the hydatids appeared to be floating free, in the fluid 
contained in the abdominal cavity. 

Ill all other situations, except 
those mentioned above, it is con- 
stantly present, but it varies greatly 
in density and thickness. 'J'hus it 
may range from a thin and almost 
imperceptible membrane up to a 
dense sac, reaching a thickness of ^ 
of an inch or more, and the same 
sac often varies in thickness in dil- 
fcreut parts. Thus, at one spot, it 
may bo only ^ of an inch ; in 
another, | of an inch thick, or even 
more. 




Fig. 58.- nyclHiL,! i-y^t. of 
sboving capsule, diridetl !i;f a i:ni 
incision and leflected baiikirards - 
hydatid shows on its Burfnti 



The thickness of the capsule pro- 
, , , ] , .^ ^ . hydatid shows on itBBurfntenHjnoroUB 

bttbiy depends upon the amount bi.d* of oiogenouaopitB. (After Kuhn.) 

of local irritation caused by the cyst, and hence it varies in 

different cysts and in various parts of the same growth, according 

to the varied amount of pressure, friction, &c. "When of sufficient 
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thickness, it presents a stratified appearance on section, but the 
layers cannot be separated into distinct tonics. Probably, other 
tfaingsbeuig equal, the thickness of the sac is proportionate to the 
age of its occupant. In very old cases, the capsule may become as 
dense as fibro-cartilage, or even as bone, and calcareous degenera- 
tion may occur in it, in patches of greater or smaller size. The 
isiftlcareous matter consists chiefly of phosphate, mixed with some 
carbonate of lime. 

The calcareous degeneration and extreme fibroid induration do 
not usually invade the capsule in an uniform manner, but patches 
here and there may be seen to have undergone these alterations, 
while the remainder of the sac continues imaltered. 

There have been instances recorded where the parasite was 
found completely enclosed in a calcareous sarcophagus. 

The internal surface of the capsule has a smooth, shining ap- 
pearance in its normal state, and is, according to Yogel, lined by 
a more or less complete epithelium. 

In young hydatids the interior of the capsule is whitish, but 
daring life it is pink, from the blood contained in its vessels*— at 
leasts this was the case in one instance that came under the author's 
notice during an operation. In old cases, the internal surface may 
be irregular, and covered with more or less thick, creamy, or 
cheesy matter. 

The capsule is nourished — and through it, also, the enclosed 
parasite — by blood-vessels derived from the neighboring tissues, 
and, in some cases, branches of vessels of large size may be seen to 
run, for*a considerable distance, into the substance of the sac. 

Upon the internal surface of the sac, the vessels often become 
dilated in a varicose or aneurismal manner, and they may rupture so 
as to cause ecchymoses along their course, or even produce a fatal 
hflsmorrhage. Instances of this have been recorded both from the 
liver and lungs in man. 

The shape of the sac, like that of the enclosed parasite, is usually 
globular, but it may be sacculated, and in the cases where the 
hydatid becomes multilocular, in consequence of obstacles which 
prevent its uniform development, the fibrous capsule exhibits 
corresponding loculi. 

As the sac is a product of the organ invaded, it naturally shares 
its diseases ; thus it may be invaded by. carcinoma, or by lardaceous 
I 



58 



PEDUNCULATED HYDATIDS. 



disease. Instances ofboththeae occnr* 
rences have oome under the writer's 
notice. 

"When hydatids develop in the sub- 
serous cellular tissue, they may, in 
the course of fheir development, push 
themaelves away from the surface of 
the organ in which they were at first 
imbedded, carrying with them the 
serous membrane, so that they appear 
as pedunculated growths, attached by 
a more or less elongated mesentery 
to their original site. 

This is well shown in the accom- 
panying figure after Davaine. L 

In one of these cysts, the 
pedicle was not thicker than a 
horsehair. A somewhat similar 
specimen is preserved in the 
Museum of the University of 
Adelaide. Here a cyst, of 
about the size of a large plum, 
is attached by a slender 
pedicle, two inches long, to 
the mesentery. 

The question naturally arises, 
whether this elongation and 
attenuation may not proceed a 
step farther, and result in the 
complete liberation of the cyst. 
The following case is an in- 
teresting example of this con- 
dition. 

Echinococci of Hepatic Origin 
in Douglat's Potieh 




Fig. 69.— Thia figure repre- 
flenta, united into n group, sevenil 
hydntida, eath cpf whiuh has s 
separate tompartment of the 
general capsule. Some of these, 
1 been opened by the 
- ' still 



Mr.. B, »<. 56, h.da .u„ou, „'» -^C,-' 
mthcrightsidc of the abdomen, small* 




L 



organs ^si<:\<i (i). (After Dftvaine.) 



" growth. Abdominal 
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" seemed healthy, except the genitals. The senile uterus was pushed 
" forwards and to the 1^ side, by a tumour as large as a child's head at 
*' hiith ; it was rough, hard, and not fluctuating, and seemed to be 
" a^erent to the posterior wall of the uterus, and not to be connected 
** with any other abdominal organ. Her sufferings arose from repeated 
" attacka ol circumscribed peritonitis in the region of the tumour. She 
** SfeA of tome intercurrent affection, and a firm tumour was found at 
^' thd spot mentioned, which was adherent to the uterus, and at first 
appeiffed to have no connection with the other organs ; but a careful 
'^ search discovered a band, a foot long and as fine as a thread, running 
to the right lobe of the liver. The tumour consisted of a dead echino- 
coccus cyst, with an immense number of secondary vesicles. 

The connective band, and the deep yellow color, indicated the liver 
as the original site of the cyst. It had developed in the liver, pro- 
truded and become pedunculated, and, descending down into the pelvis, 
" had formed adhesions there."* 



« 



THE HYDATID-HYDATID CYST— ECHINOCOCCUS CYST. 

13i6 fibrous capsule just described^ although a structure of con- 
siderable importance to the parasite, is no more a portion of the 
latter than a glove is of the hand which it envelopa. When the 
capsule is carefully opened, it will be found that the cystic parasite, 
in its normal condition, presents the appearance of a bag of mem- 
branous structure, distended with fluid, and entirely filling the 
capsule cavity. 

This bladder is in a condition of elastic tension, for when a small 
puncture is made into it, a clear fluid is instantly ejected with 
considerable force. 

The elastic property is vested in the wall of the bladder, which 
exerts a by no means inconsiderable pressure upon the fluid con- 
tents of the sac. 

The amount of this pressure has not been ascertained in a suffi- 
cient number of cases to enable an exact statement of its amount 
to be made. However, in several instances under the observation 
of the author, where the intra-cystic pressure in cases of hepatic 
cyst was observed by means of a pressure-gauge, it amounted to 
about eleven or twelve inches of water. 

Dr. Stone also measured the intra-cystic pressure in a case of 

* <*Meclico-Chirargical Review," July 1875, p. 229. There can be no doubt that this cyst really 
did take its origin in the liver, but the deep yellow color was by no means a proof of this, for all 
** atheromatous" hydatid cysts have a yellow color, which is Qpt due to bile-pigmeiit at all. 
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hydatid of the liver, under the care of Lr. John Harley, and found 
it equal to between eleven and twelve inches of water.* 

In observing and estimating the intra -cyfitic presaure of 
hydatids, care must be taken lest the observer be misled by the 
indirect pressure exerted upon the cyst and its contents by neigh- 
boring muscular and other agencies. For example, when a cyst 
of the liver attains a considerable size, it becomes powerfully com- 
pressed between the diaphragm above, and the stomach, intestines, 
&c,, below, and between the often tense abdominal muscles in front, 
and the comparatively unyielding ribs and Tertebral column 
behind. 

The result of the condition of tension in the cyst is, that every 
part of its external surface is closely applied to the interior of tha 
capsule, whence the parasite obtains its nourishment by dioamosis. 
When the tension is lost by the removal of a part, or the whole, 
of the watery contents, the cyst collapses more or less completely, 
and thus is no longer capable of receiving its due supply of nutrient 
material from the capsule. The parasite then usually dies and 
undergoes degeneration. 

This is probably tho reason why many hydatid cysts are cured 
by a single evacuation of the fluid contents. 

If a free incision be made into the interior of the cyst, it will be 
found tbat the edges of the incision curl in such a manner as to 
turn outwards the internal surface near the cut, and the cyst itself 
collapses, and falls away from the capsule, showing that there is no 
organic connection between these structures.f The greyish gela- 
tinous-looking translucent cyst is not only distended with fluid, 
but usually contains within it one or both of two other kinds of 
structures, viz, — 

Echinoeoccus-beads or Echinococd, which are really microscopic 
Tapeworm heads, and 

Larger or smaller vesicles, Saughler ci/ds, or Dnitghter vesicles. 

Frequently the latter contain within them smaller cysts of 
a second generation — granddaughter cysts — and these in turn may 
enclose still smaller ones, representing a third generation of 
cysts, 

■I. Vol. S, IBTI. Footoote to page IH. : 
111 maf be in pLioes HdberBat to iti npiulc. 
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It is this peculiarity of structure that has given origin to the 
term " pillbox " hydatid. 

As has been already mentioned (see Part II., page 45), the Tape- 
worm beads do not arise directly from the wall of the mother 
vesicle, but within certain vesicular structures named Brood^cap- 
sules. 

We bave, therefore, to consider the following structures — 

1st. The Mother Cyst itself. 

2nd. The Brood Capsules. 

3rd. The Tsania heads, or Echinococci. 

4th. The Daughter Vesicles^ and their contents. 

5tli. The Hydatid Fluid. 

The mother cyst. — This consists of two distinct structures — 
an outer tough and thick layer, consisting of numerous super- 
posed strata of a chitinous substance, to which the elasticity 
of the cyst is due, named by Huxley the " Edocyaty' and an internal 
cellular layer, the " Endocyat^* of the same author. 

The Edocyaty known also as the Cuticula by continental writers, 
presents, under the microscope, a peculiar stratified structure, which 
is quite characteristic. It shows no appearance of fibres or cells, 
and even under high magnifying powers it exhibits a nearly 
hyaline, or at most a faintly granular, appearance. Its thick- 
ness varies greatly, and increases with the advancing age of 
the parasite. The innermost layer of the ectocyst is whiter and 
softer than the outer ones, and is, in fact, of more recent for- 
mation. 

The Cuticula pf the hydatid, although resembling that of Cysti- 
cercus and of Coenurus, yet differs from the corresponding structures 
in them in its much greater thickness, and in the absence of 
distinct muscular elements. According to Leuckart, however, 
traces of muscular fibres can, in suitable preparations, be distin- 
guished in the larger-sized vesicles. 

The stratified appearance is due to the successive formation of 
new layers by the endocyst. 

The cuticula readily permits diosmosis to occur through its sub- 
stance^ and thus enables nutrient material to reach the actively 
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living endocyst. In this way too, bilo, blood, aud urinary deriva- 
tivea may find entry into the intra-cystic fluid. ^ 

The Endocyd (Huxley). Oerminal 
tiiembrane. Embryonic membrane Keim 
menihran (Miiller). This is a very deh 
cate membrane which, in some hydatids 
from the zebra, examined by Huxle) , did 
not exceed ^ d'o d ^^ "^ xdg^ in thickness 
According to this observer : — 




Fig. 61.— A piaoB of h^fdatid 



" It is composed of very delicate cells 
" TTi'iTB- to -rfjif ai an inch m diameter 
" without obvious nuclei, but often containing 
" clear, strongly refracting corpuscles gene 
" rally a single one only in a cell These 
" corpuscles appear to be solid but b\ the 
" action of dilute acetic acid, the mterior 
" generally clears up very rapidly and a 
" hollow vesicle is left of the same size as the 
" original corpuscle. No gas is developed ey»t, ahowing at a. 
" durinff this process, and sometimes the cor- the stratified :^tMrst, corored 
■ ^ "^ , , J . II L .1. with b, ita EndocTM, from 

" puBcles are not acted upon at all by the ^^inh Springs c, a 6rood-oap- 
" acid, appearing then to be of a fatty sule, containing in its indde 
" nature."* Bevenil Euhioococci, ita well a« 

TT I A i.v jj one at rf oa iU ouWr aurface. 

Huxley further adds : — (After Hmley.) 

" The inner surface of the endocyst is sometimes irregularly papil- 
" lat«d like a glandular epithelium, in consequence of the prominence of 
" separate cells, or its surface presents an even contour, from the pre- 
" sence of a structureless membrane which varies in thicknes!!, and 
" seems to represent the uiner portion of the blastema, elsewhere 
" slightly granular, in which the colls are imbedded. Solitary hooks arc 
" scattered over the inner surface of the endocyst. I thought, at first, 
" that they had fallen from the echinococci ; but it is with some diffi- 
" culty that, even by the aid of pressure, the hooks can be so detached 
" from them ; and furthermore, the hooks in question had generally the 
" appearance of those forms found in the younger echinococci, from 
" which there is still greater difficulty in detaching them. I conclude. 
•■ then, that these hooks are developed where they are found, and that 
" they represent a sort of attempt to develop an echinococcus which has 
" gone no further." 

According to Leuckart, the Endocyst, or as he terms it, the 
Parenchymatous layer, is composed of two parts, the inner one con- 
sisting of vesicular structures having the appearance of sharply- 
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defined clear drops. The outer layer has a more distinctly cellular 
character. 

Between thesecells are found coarsely-granular, highly refractive 
bodies, and calcareous corpuscles of varied size. 

According to Naunyn, the inner surface of the endocyst is pro- 
vided with cilia, sometimes occurring singly at intervals, sometimes 
in groups of from five to ten in number. Each is probably con- 
nected with a separate celL 

The Brood-Capsules. — Formerly, the echinococci were sup- 
posed to arise directly from the germinal membrane, by a 
process of gemmation, but the investigations of Naunyn, Bas- 
mussen, Wagener, and Leuckart have demonstrated that this 
is not the case, but that they are produced within deli- 
cate sacs, to which the name of Brood' capsules has been ap- 
plied. 

- Leuckart describes the brood-capsides as attenuated repetitions 
of the mother cyst, ue., as consisting of a very thin cuticula, bear- 
ing on its outer surface a cellular layer corresponding to the 
endocyst. 

In consequence of its extremely fragile character, it usually 
happens that, in specimens submitted to ordinary microscopical 
examination, the brood-capside is absent, and hence its very 
existence was unobserved by the older zoologists, and to von Siebold 
is due the honor of its first recognition. 

It appears pretty certain, however, that echinococci are always 
produced from these structures, and in no other way. The number 
of echinococci produced by the individual brood-capsule may range 
from one to a dozen or more, and as the brood-capsules may be 
produced in very large numbers, it follows that the total number 
of echinococcus-heads in a large hydatid cyst may reach the num- 
ber of tens of thousands. 

One of the peculiarities of the Echinococcus cyst is the late 
development of the brood-capsules, and their contained heads, as 
compared with the formation of the scolex in Cysticercus and 
CoBnurus. It is common to meet with primary hydatids, as large 
as a pigeon's egg, in which the scolex formation has not yet com- 
menced. 
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03. — Urood-iiapBule showing afvpnil 
[Echinococci) in rarioiis phaseH of ie- 
'1er Leuckart.) 



Fig. 62. — Brood -eapaulo 
with one inTeiied Scolex 
and two eitsniallf at- 
tftohed Scolex-budi, in 
difibrent stages of dovolop- 
meiiL [After Leiickart.} ™ 

The Echinococci— EchinococcuB-Heads or Scolices— as 

they usually present themselves to the observer, consist of minute 
granular bodies, floating in the fluid of the cj'st, or aggregated in 
patches on its inner surface. These saod-lihe particles, when 
placed under the microscope, resolve themselves into collections of 
smaller or greater numbers of echinococcus-heddn, sometimes enclosed 
in a delicate membrane — the brood- capmle—at other times present- 
ing some resemblance to a bunch of gi'apea, attached by their 
short stems to a common central mass. 

The individual scolices are roUuded or oval bodies, which, how- 
ever, may present great varieties in shape under different 
circumstances. They measure from ^^^ to ^ of an inch in 
length, according to their state of contraction. 

Usually the Echinococci 
appear under the micro- 
scope with the circlet of 
hooks and the four suckers 
enclosed within the rounded 
outline of the little body, as 
in Figure 04, but occa- 
sionally these parts are seen 
protruded, as in Figure 65. 
Busk was of opinion that the 
Ecbinococcua-lieudwasnever 
found with the hooklela pro- 
truded, unless " When the 




Fig.64.-Eohinococ- 


^ 


ciiB Scolfli B3 UHunllj- 




Been, with the circlet 


Fig. G.^,-Eohiiio- 
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animal has been spontaneously detached, and perhaps farther 
developed, or as the effect of changes indicatiYe of commencing 
decomposition/'* 

It isy of conrse, a matter of common observation that echinococci 
are almost always seen with the booklets and suckers withdrawn, 
but it must be recollected that when these animals come under 
examination, they are not seen under their normal conditions ; for 
when enclosed in their parent vesicle within the body of their host, 
they are not subjected to the mechanical pressure of the cover 
glass of a microscope slide, and they dwell in a medium of the 
temperature of the blood (about 100^ in man). 

At any rate, it may be observed that when a slide, upon which 
living Echinococci are placed in their native fluid, be gently 
warmed over a spirit-lamp, the Echinococci exhibit very active 
movements and protrude their anterior extremities freely. 

Perroncito observed also in Cysticerci, under microscopic exami- 
nation, that they exhibited very active movements when the slide 
was warmed to about 100° F.f 

It is therefore probable that Echinococci, when living under their 
normal conditions, have their anterior ends as often protruded as 
not. 

When fully extended, the Echinococci are divided by a sort of 
groove into two parts of nearly equal size. One posterior and 
more slender, which was considered by Livois to be its caudal 
vesicle ; the other anterior, and more swollen, upon which are placed 
the important organs of the little animal, viz., the hooks and 
suckers ; and this he regarded as the head of the worm.:|: 

Ifow, although the posterior part of the Echinococcus permits the 
anterior segment to be retracted within it, in the same way as the 
caudal vesicle encloses a Cysticercus, yet the resemblance between 
these structures is only a superficial one, for the hinder segment 
of the Echinococcus' head enters into the formation of the future 
Tapeworm, quite unlike the caudal vesicle of Cysticercus, which 
undergoes digestion ; moreover, the development of the two struc^ 
tures is entirely different. 

At the posterior end of the hinder segment there is seen a notch, 

— — ^____ — — - 

* TransactioDs of the Microscopical Society, London, November 18th« 1844. 

+ See Cobbold. Parasites, p. 68. 
tlAToia. Becherches sur les Echinocoques. Paris, 1843. 

K 
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which receives the little pedicle by which the echinococcus was 
attached to the germinal membrane from which it sprang. 

At the anterior end of the echinococcus is found a single or 
double circlet of booklets, from twenty to thirty in number. 
When a double series la present, the hooks of the two rows alter- 
nate — 

" A delicate longitudinal atriation, as if produced by muscular fibres, 
" extends from the circlet of books through the anterior portion, be- 
" coming spread out and lost in the posterior "* (Huxley). 

The author, also, has observed in living echinococci a striated 
appearance, most marked between the suckers, and extending in a 
fan-shape anteriorly. 

The posterior part o£ the little head has a more granular appear- 
ance, and is more abundantly supplied with calcareous corpuscles 
than the anterior one. 

In the ordinary retracted condition, the echinococcus-head has a 
more or less rounded shape, and then, at the point opposite to tlie 
attachment of the pedicle, there can be seen a more or less well- 
marked depression, which points out the spot where the anterior 
half became retracted within the posterior. Below this are seen 
the suckers, and still lower down, the circlet of hooks, all of 
which are plainly visible within the transparent siibstance of the 
head. 

Tho poinla of the booklets are directed upwards and outwards, 
and thus the circlet of booklets stands in the same relative position 
to the suckers as when the head is protruded. 

The Hooklets differ I'rom those of the adult Taenia in the short- 
ness and more slender form of the root-processes. The majtimum 
length of those of the first row is about 0*03 Mm. ; those of the 
second row are somewhat shorter. 

Behind the circlet of hooka are found the four suckers ; they are 
placed, eq^uidistaut, around the circumference of the anterior part of 
tho body. 

In their ordinary condition, they present no details of structure, 
but appear to bo homogeneous. 

According to Huxley, however, under the action of acetic acid, a 
radiated fibrillation frequently becomes visible in them. 

Calcareous corpuseka are numerously scattered throughout the 
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parencliyma of the animaly and with especial abundance in the 
posterior half. 

Vascular System. — Leuckart says, that in favorable specimens, 
there may be seen four serpentine longitudinal vessels, which, 
before their entrance into the stem, join into a pair, and which are 
connected together by a circular anastomosing branch beneath the 
circlet of hooks. See Fig. 65, page 64. 

Huxley was unable to discover any such vessels, but succeeded 
in convincing himself of the presence of cilia, which usually cha- 
racterise the water vascular system, when present. 

Ordinarily these vessels are not seen. 

Professor Owen described echinococci from the pig as moving 
"freely by means of superficial vibratile cilia" in the fluid of the 
parent cyst, but no other observer bears out this assertion. 

Daughter Cysts— Secondary Cysts.— In many cases of 

hydatids, the mother or primary cyst contains, in addition to brood 
capsules and echinococci, a variable number of smaller or larger 
so-called daughter cysts, which float freely in the fluid of the mother 
vesicle. 

In the lower animals, as a rule, these secondary cysts are either 
wanting, or exist but in small numbers ; hence many observers 
have held the opinion that there were two or more species of 
hydatid. Thus, at one time, even von Siebold recognised two 
species, Echinococcus hominum and Echinococcus veterinorum; 
Kiichenmeister also distinguished two species, E. altricipariens, 
and E. scolicipariens ; and yet, curiously enough, he objected to the 
formerly usual division into E. hominis and E. veterinorum, and he 
remarks on this point — 

" This is incorrect, for Haubner and Creplin have ascertained the 
" occurrence of E. hominis in cattle, and, on the other hand, von Ammon 
" has found E. veterinorum in the human eye ; and from Eschricht's 
" description of the echinococcal disease in Iceland, it appears, also, that 
" in that island both species occur in the human subject." 

The views of this observer will be referred to at a later period, 
but they are mentioned here simply from the fact that this division 
of species was based, in part, upon the presence or absence of 
secondary vesicles. 

*' As has been already mentioned, daughter cysts may be entirely 
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absent, or they may be present literally in hundreds, perhaps 
thousand a* 

They vary, not only in number, but also in size, for they may be 
barely visible to the naked eye, or as large aa a hen's egg. 

In all essential respects, their structure resembles that of the 
mother cyst, for they have a striated cuticula, lined inside by a 
germinal membrane, and they are capable of developing ecbioo- 
cocci in their interior in the same way. 

If these vesicles be examined while floating in the clear fluid of 
their parent cyst, or in salt water of equal specific gravity, it will 
be seen that, inside their transparent cuticula, there is a germinal 
layer, which does not appear to be distributed with equal thickness 
in all parts of the little vesicle, for here and there more opaque 
patches are seen, with intermediate clearer portions. 

Lebert found, in some instances, the remains of a pedicle, leading 
to the natural conclusion that these free vesicles were once attache^^J 
to the endocyst of the maternal cyst. ^^M 

The mode of formation of these structures will be hereaft«||^H 
referred to, in connection with the development of the hydatid^H 
cyst. ^H 

The Hydatid Fluid, — In its normal condition, i.e., during 
the lifetime of the parasite, this is a colorless transparent fluid, 
possessing certain characteristics by which it may readily be dis- 
tinguished from all other fluids, normal or morbid, of the body. 

Although, at first sight, it appears as clear and transparent ns 
water, yet, upon examination by transmitted light, it is seen to be 
faintly opalescent. Usually neutral in reaction, it may be faintly 
acid or alkaline. It is of low specific gravity. 

According to Frerichs and Schmalfuss 1,000 

" Boedecter 1,010 

" Sommerbrodt 1,011 

Munk 1,012 

" Recklinghausen 1,016 

" Folwarzny 1,015 

Its most important chemical properties, praotioally speaking, are 

• PlomMiiiel (tics Allen, who had Men one enae whtre seim Xo eight thousiind, md another where 
nine Ihouumd, diinghter <i;nti were lound, Instuces vhcti hundnnli arc present are b^ no meuu 

1 ^ 
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that it contains either no albumen, or only a trace of it, and that it 
contains a relatively large amount of cUorides, chiefly as sodium 
chloride. Hence it does not coagulate, or yield a precipitate, by 
beat or nitric acid, and it gives a copious white precipitate with 
solution of silver nitrate. 

ConttitumU of Normal Mydatid Fluid, 



Percentage of 



Water 

SoUd eanstUuents .. 

Confuting of — 
Oigaiiic matter .... 
Sugar 

Leacin 

Succizuc acid .... 

Inoflite 

Urea \ 

Creatin j 

Mucus 

Albumen 

Inorganic matter . . 

Sodium chloride .. 
« phosphate j 
" sulphate 
« carbonate 



Hayem. 



Jacobaon. 



Munk. 



97-9 
2-3 



0-18 
0-4 

0-53 

0-7 



0-060 
considerable 
amount. 
0-700 

~ I 



0-6 UO 
0-230 



98-426 

1-574 

0-606 
0-06 

1 -. 

uncertain. 

uncertain 
amount. 



0-968 
0-61 
traces. 



Wyw. 



98-59 

1-410 

0-546 
0-027 



0041 

I- 



0-864 
0-482 



Heints. 



98-676 
1-324 



0-341 



traces. 
0-385 
0-90 



Seherer.* 



93-476 
6-523 



1-061 



According to Frerichs, the solid constituents amount to 1*41 per 
cent. ; according to Boedecker, to 1*60 per cent. ; and according 
to Recklinghausen to 2*0 per cent. 

Bosenstein and Jeager regard traces of albumen as normal. 

Sodium chloride is present in large amount. 

Leuckart was of opinion that sugar, when present, was derived 
from the liver, and consequently was found only in hepatic cysts, 
but, on the other hand, Wilde found this substance present in the 
fluid of a spleen hydatid. 

In degenerated cysts cholestearin is abundantly found, and 

* Schearer's analysis was made upon the fluid of a hydatid of the kidney, but as " it was of a 
"brownish yellow color, threw down a light floceulent brown deposit, and evolved an ammoniacal 
"odor,*' it cannot be regarded as a very trustworthy analysis. Vide Animal Chemistry, by 
Br. J. Franz Simon. Sydenham Society's Translation, Vol. ii., p. 485. 
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indoed may be seen, microscopically, in its usual tabular crystalline^" 
form. 

Hsematoidino crystals have also been found ; thoy are probably 
the result of the entrance of more or lens blood into the hyd&tid 
fluid. 

In a case observed by Barker, there were found in a kidney 
hydatid, crystals of uric acid and of oxalate of lime. 

Although the amount of orgariic matter in hydatid fluid is but 
small, yet it is amply sufficient to render it very easily putrescible, 
by exposure to the ordinary atmospheric conditions for two < 
three days in warm weather. 

The preceding description applies only to the living and health*r 
hydatids. From various causes, very considerable changes may 
occur, having as their results the death of the parasite, and great 
alterations in the characters of the cyst wall and contents. 
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The method of experimental feedings, instituted by Kiichen- 
raeisler, was soon brought to bear iipon the genetic history of 
Echinococcus, and the result of the experiments of von Siebold, 
Leuckart, van Beneden, Naunyn, Nettleship, and others, has been 
to demonstrate, beyond all question, that the cystic parasite 
known as the "Hydatid," Echinococcus or Acephalocyst, is the 
bladder-worm stage of a minute cestoid worm ^Ttenia echino- 
coccus), whose usual habitat is the upper part of the small inteatine 
of the dog. 

To clearly demonstrate the life-cycle of any cestoid, two classes 
of experiments are needed. 

1st. To show that a given definite adult Tapeworm can be bred 
in the alimentary canal of a suitable host, when the latter is fed 
with living examples of the bladder-worm : 

2nd. That when the ova, living embryos, or proglottides of 
that Tapeworm are, in turn, administered to a natural host of the 
bindder-worm form, the latter is found to be bred. 

In order that such feeding experiments shall succeed, a number 
of precautions must be observed. 
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The parasitic forms used as food must be alive. If a Hydatid 
be given to an experimental dog, it is necessary that it should 
contain living Taenia heads. It follows that Hydatids containing 
only daughter cjrsts, but in which no scolices can be found, are very 
likely to give negative residts. Then, again, it is probable that 
the scolices, even when present in a hydatid, retain their vitality 
only for a limited period after the removal of the cyst from its 
host. 

What the extreme limits of this period are is not known, but 
the term is probably affected considerably by external influences, 
^-ff'9 ty the integrity or rupture of the cyst, the temperature of the 
air, the putrescence of the cyst, &c. 

Huxley examined some Hydatids procured from the liver of 

a zebra, which had died from an accident at the Zoological 

Society's Gardens, London, and found ''that the Echinococci 

** were in full life, and remained so for three days, until, in fact, 

''the fluid in which they were contained had become slightly 
" offensive."* 

As regards the £chinococci of man, the author has observed that 
the scolices may retain their vitality for at least sixty hours after 
their removal from the body of their host In the instance in 
question, he removed about two ounces of clear Hydatid fluid from 
the liver of a woman, which were set aside in an ordinary test tube, 
and protected from the access of dust. A microscopic examination 
was made sixty hours later, and it was observed that when the 
Echinococci were warmed to a temperature of 100° Fahr., by 
means of a hot stage, they displayed very active movements, lasting 
for several hour^. It should be added that this observation was 
made during the winter, in South Australia. 

According to the experiments of Professor Perroncito, the 
scolices of Echinococcus cysts die generally between 47° and 48° 
C, and in no case experimented upon by him did any reach 50° 
C. alive.t 

This point has an important practical bearing, inasmuch as the 
thermometer exposed to the sun's rays, during the summer in 
South Australia, often rises to 160° to 168° F. (= 71° to 76° C.) 

It follows that ruptured cysts containing scolices will soon perish 

^ — " ■ ■ 

•Loco cit. page 111. -t-Cobbold. Parasites. p.69i 
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when subjected to prolonged exposure to the mid-summer Bun 
this country* 

It is probable that many of the unsucceesful feedings owe thi 
failure to the circumstance that living scolicea were not adminis- 
tered. Another source of error is the difficulty of enauring the 
absence of a prior accidental infection. To obviate this, usually 
sucking puppies or lambs have been made use of. 

Finally, the examination of the animals experimented 
must be conducted at a suitable time ; thus von Siebold was unal 
to find any Ttenia Echinococcua fifty-three days after the date of 
feeding a dog. 

In the case of the proglottides of Tmnia Echinococcua, no data 
exist by which an opinion may be formed as to the duration of 
their vitality after they have left the intestine of the host. 

As regards the ova and their contained hexacanth brood, it is 
probable that there is great tenacity of life. 

Indeed, tlie distribution of the ova is probably occasioned larj 
by the influence of winds, which carry these minute bodies 
the surface of the soil, upon which they are originally deposited 
with the excrement of the infected dog, until they find access to 
surface or swamp water, or to tank or reservoir water. When,, 
this water is drunk by man, and the domestic herbivom. 
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minute ova (measuring only yf^ inch), pass unnoticed into the 
stomaclL 

It is probable that, practically speaking, the infection of man 
with echinococcus is produced almost exclusively by his drinking- 
water. 

This subject is discussed at length in a later part of this work. 

Upon the Breeding of the TsBnia Echinococcus from 

Hydatids. — The first experimental feeding of Echinococcus was 
made by von Siebold in 1852, and he was followed shortly after- 
wards by Kiichenmeister and others. 

The Feeding Experitnents of von Siebold.* — After this able zoo- 
logist had succeeded in breeding in the intestine of the dog the 
cestoid Taenia Serrata from the cysticercus of the rabbit, it occurred 
to him to administer the living Echinococcus veterinorum of 
domestic cattle to dogs. This was done by mixing the echinococcus 
heads, procured from fresh cysts, with luke-warm milk and pouring 
the mixture down the throats of the dogs experimented upon ; a 
supply of warm milk was then allotted to each animal, which was 
usually greedily licked up by them, and so the conveyance of the 
Echinococcus-heads into the stomach was ensured. A considerable 
number of experiments were made, of which the following were 
briefly the results : — 

No. 1. — A young dog, of no breed in particular, received, on 
May 22nd, 1852, a considerable dose of echinococcus brood and 
milk. On June 3rd, i.e., twelve days after the feeding, the dog 
was killed with chloroform, and the body was immediately ex- 
amined. 

The stomach contained no trace of worms, but in the mucus of 
the entire small intestine there were found innumerable echino- 
coccus-larvaB, all of which had their heads protruded. Usually, 
they were found vrith their heads hidden between the villi of 'the 
intestine, and, on account of their small size, they could bo recog- 
nised only by the use of a magnifying glass, in the mucus scraped 
off by the back of a scalpel. 

In none of the small larvae (as von Siebold calls them) could 
any segmentation be discerned. 

•Uber die Vcrwandlung der Echinococcus Brut in Taenien. Zeitschrift far Wissenschaftlich* 
Zoologie. Leipzig, 1853, p. 409. 

L 
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They exhibited the well-known scolex form, and 
contained in their interior the usual calcareous 
corpuscles, apparently in the same number, and 
with similar distribution) as in the case of the 
Echinococcus-headg. No trace of sexual organs p. gg _Earlia»i 
existed, but at the posterior end there could be Btoge of development 
discerned a sphincter-like opening, which, upon y^^^^ into^Xtl!™ 
closer investigation, proved to be the spot out of Tapewormi in the 
which, formerly, tbe stem-like peduncle had pro- 
jected, which attached the little Echinococcue-head t'^'"'' ''°° ^'^'^^^■) 
to its neighbors or to the brood- capsule. All these minute scolex- 
forms corresponded closely with the Echiuococcus-heads from which 
they had developed, but the extended "neck" part, behind the 
head proper, was relatively much more slender than in the original 
Echinococcus. This alteration, according to von Siebold, is ob- 
viously due to the circumstance that the Echinococeus-heada, when 
enclosed in their parent hydatid, arc immersed in a iluid of low 
specific gravity, but when they get into the intestine of their new 
host they are imbedded in a viscid medium" of higher specific 
gravity (the intestinal mucus), to which they yield much of their 
contained fluid by exosmosis, and hence their posterior part shrinks 
and becomes slender. 

A^o. 2. — On May 23rd, another young dog was fed in the same 
way as No. 1. Towards the middle of June, he began to sicken, 
lost bis appetite and frolicsome disposition, became emaciated, 
frequently whined, had tremor of his limbs, and passed brownish 
fluid evacuations. On June 14th, i.r., twentv-one days after the 
feeding, he was destroyed by chloroform {as were indeed all the 
other dogs experimented upon). 

The stomach contained a brownish fluid (probably decomposed 
blood), the lining membrane of the small intestine was in many 
places greatly reddened, and it was thickly covered with milk- 
white projections, presenting an appearance as if the intestinal 
villi were disteuded with chyle. By closer investigation von 
Siebold discovered, to his astonishment, that all these whito 
papillec were in reality innumerable little Tapeworms, with their 
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heads imbedded between the intestinal villi, and their posterior 
cha]^- white segments projecting free on the surface of the 
mucous membrane. They measured from 1 to 1^ lines in 
lengthy and corresponded exactly, as regards their heads, with 
Echinococcus-heads. Most of them showed two or tbree joints ; 
others, in a stage of less advanced development, showed, by 
their non-segmented bodies, their origin from the Echinococcus- 
heads administered. The posterior joint of this little Tapeworm 
constituted about half its entire length. The anterior half of the 
body, in the individuals possessing only two joints, consisted of a 
head and neck portion. In the three-jointed animals, there was a 
middle joint, which had not reached the degree of development of 
the terminal joint. The last joint showed clearly the outlines of 
the sexual apparatus, and at its distal border in the middle, it 
showed the sphincter-like opening already referred to. 

No. 3. — Another dog was, on June 5th, fed, in the usual way, 
with a considerable quantity of the mixture, as before. 

The result was as successful as in Nos. 1 and 2, when the animal 
was examined on June 26th, i.e., twenty-two days later. 

No. 4. — A young dog received, on June 7th, several thousands of 
echinococci, and was destroyed on July 3rd, i.e.j twenty-six days 
after his meal of hydatids. The stomach, as usual, contained no 
worms, but the entire mucous membrane of the small intestine, 
from the pylorus to the duodenum, was thickly beset with minute 
Tapeworms, 1^ lines in length, very much in the same way as in 
No. 2. 

They had, nearly all, three segments, and they quite corresponded 
with those found in No. 2. Many of the little Taeniae had lost their 
circlets of hooks, an occurrence not uncommon in all armed Tape- 
worms. The sexual organs were plainly distinguishable in the 
third joint, and von Siebold thought that he could see traces of 
ova in an early stage of development. 

No. 5. — In order to see, in the shortest possible time, the Echi- 
Hococcus larvae developed into fully-formed and sexually ripe 
Tapeworms, the dog, in this experiment, was fed with the immature 
worms obtained from experiment ]!To. 2. These were administered, 
^ usual, with milk, to a young poodle. Five days after this 
deeond feeding, and twenty-seven days after their administration 
to the first dog (No. 2.), the poodle was destroyed, and many of the 
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Tapeworma were again found. Hy this time, althougli they e 
had only three joints, and had not notably increased in size, they 
were evidently fully grown and sexually ripe, for their last joints 
contained ripe ova, which enclosed in their interior the well-known 
six-hooked embryo. The cirrus and coiled vas deferens were also 
present ; even spermatozoa were seen. In the middle joint, traces 
of the sexual appai'atus could be recognised, and the contained ova 
were evidently unripe. The first segment (or Head-joint) showed, 
a little posterior to its middle, a narrowing, which, however, was not 
sufi^ciently decided to produce a second joint, but yet indicated itS — 
formation. Many of the individuals had lost their booklets, whic^H 
von Siebold regarded as an indication of maturity. ■ 

No. 6. — Another portion of the young Tfcnia brood procured* 
from No, 2 was administered, on June Uth, to a young fox. On 
August 27th, i.e., seventy-four days after the feeding, the animal 
was killed, but no trace of Tsenia Echinococcus could be discovered. 
It contained only several small individuals of Taenia Cucumerina, 
somo specimens of Ascaris Triquetra, of a species of Strongylus and 
of Holostomum Alatum, 

iVb. 7. — Another poodle which, on June 19th, hud swallowed an 
abundant portion of Echiuococcus larva;, with milk, became ill soon 
after the feeding, and eight days later (on June 2Cth) was killed. 
His small intestine contained many Ta^nice Echinococcua, of which 
only a few appeared to have enlarged in size. 

No. 8. — On the same day, June 19th, a young hound obtained a 
considerable dose of milk and Echinococcus, This dog was, on 
August lOtb, i.e., fifty-three days after the feeding, examined, but 
no trace of Echinococcua larvEB or Taeniae could be found. 

No. 9. — A mongrel dog was, on June 18th, fed iu the usual way 
with Echinococcus and milk, and was killed on July 25th, i.e., 
thirty-seven days after his experimental meal. The first half o£ 
the small intestine contained innumerable Taenia; Echinococcua. 
They all had two joints behind the head, and the majority also 
showed the partial segmentation of the head-joint noticed in No. 5. 

Tlie last joint showed the usual signs of sexual ripeness. 

No. 10. — A third young poodle, which, on the ISth of June, had 
swallowed many hundreds of Echinococcus -heads in milk, was 
examined on the 4th of August, forty-eight days after. In hia 
small intestine were found more than 100 individuals of Tienia 
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Cacumerina, of different sizes, five specimens of Ascaris Marginata, 
and several of Strongylus Trigonocephalas, and, in addition, very 
many TsBnisB Echinococcus of 1^ lines in length. These presented, 
in their middle joints, traces of the sexual apparatus, and in the 
last joint these organs were folly formed, and contained unripe ova. 

N^o. 11. — A mongrel was compelled to swallow, on August 8th, 
a considerable quantity of Echinococcus brood. Two days later 
tlie animal fell ill, with loss of appetite and wasting. It was des- 
troyed on August 23rd, and his small intestine was found to 
contain several large specimens of Ascaris Marginata, and some in- 
dividuals of Taenia Cucumerina, but no trace of Taenia Echinococcus. 

No. 12. — On August 14th, a young dog received the usual dose 
in large quantities. It also became ill, and was foimd dead on the 
21st August. In the stomach were found three large specimens 
of Ascaris Marginata. The intestine contained no trace of Echino- 
cocci. 

No. 13. — A young mongrel was also, on August 14th, fed with 
the usual mixture. It commenced to get ill soon after the feeding, 
and was foimd dead fifteen days later, on August 28th. The small 
intestine contained, besides a reddish-brown watery fluid, two* 
examples of Ascaris Marginata, one small Taenia Cucumerina, and 
many, chiefly dead, Taeniae Echinococcus. The latter possessed 
only a single joint behind the head, and in this no trace of the 
sexual organs existed. 

In all these post-mortem examinations the contents of the large 
intestine were also examined, but there were never any Echino- 
coccus larvae or Taeniae found in this part of the alimentary canal. 

It is to these decisive experiments, made by von Siebold, that 
modem helminthology owes its knowledge of the co-relative Cestoid 
form of Echinococcus. 

It was only after von Siebold had bred, described, and named 
Taenia Echinococcus, that it was noticed that the same Tapeworm 
had probably been observed by Budolphi, Roll, and van Beneden, 
and had been regarded by them as a juvenile form of other Tape- 
worms. 

According to these experiments, the Echinococcus brood 
develops into sexually ripe Tapeworms shortly after the twenty- 
second day. On the twenty-seventh day, the embryo is dis- 
tinguishable in the ova. At this time, too, many of the Tapeworms 
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have lost their booklets ; which von Siebold regai'da as i 
senile decay. 

In two of the experiments, i.e., Noa. 6 itnd 8, no TBenia Echi 
coccus was found, and as its absence could not be explained 
by the occurrence of any sickness in the animals (a dog and a 
fox) experimented upon, von Siebold believed that the examina- 
tions were made too long after the dates of the feedings. In No. 
6, the fox subjected to experiment was examined seventy- four days 
after its feeding. In No. 8, the period was fifty-three ; von 
Biebold believes that the sojourn of Taenia Echinococcus in the 
intestinal canal of the dog is usually only a brief one, not exceed- 
ing two months. 

In Nos, 11 and 12, no Tsenia Echinococcus waa found sixteen 
and eight days respectively after the feeding, but, in theae cases, 
the failure may reasonably be attributed to the serious illueaa of 
the animals experimented upon. 

In two of the cases (Nos. 2 and 7) it is true that the animals 
experimented upon became sick and yet the feedings were suc- 
cessful ; but, in theae instances, the dogs were not so violently ill as 
in the cases previously mentioned as unsuccessful. 

Von Siebold remarks that the illness of the dogs could not be 
attributed to the presence of the Taenia brood in the intestine, 
otherwise, in experiments Nos. 3, 4, 5, 9, and 10, where such vast 
numbers of the Tapeworms wore found, the dogs would hiive been 
ill also. 

According to Leiaering, Bollinger,' and Pillwax, dogs highly 
infested with Taenia Echinococcus suffer, not only from a hemorr- 
hagic inflammation of the mucous membrane of the intestine, but 
also from symptoms closely resembling rabies. This statement 
is by no means supported by the experimental feedings of von 
Siebold, nor by the personal observations of the present writer. 
The latter has, on many occasions, found thousands of theso minute 
Tapeworms in dogs that did not show tho smallest appearance of 
ill-health of any kind. It is posaible, however, that the first onset 
of infection may produce aymptoma not present at a later period. 

Many continental observers, including Haubner, Leuckiu 
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£uchenmeister, &c., have confirmed the experiments of von Siebold, 
AS regards the hydatids of the lower animals. 

In England, a very suecessM experiment of the same kind was 
made by Nettleship, in 1866.* 

It is described as follows : — 

On March 28th, 1886, 1 obtained from Clare Market the liver and 
lungs of a sheep containing numerous Echinococcus Hydatids ; in some, 
the outer cyst was partly calcified, but in all, the hydatids contained 

^^ clear fluid, and great numbers of ScoUces attached to the endocysts. 
Within two hours of the death of the sheep to which the organs be- 
longed, I gave two or three of the smaller hydatids to a young dog, 
about six months old, first puncturing the hydatid, and administering 
the collapsed cyst, and then making him drink the fluid of the cyst, 

'' in which some Echinococci were floating. 

**• The next day I gave him a second feeding of the remaining 
Hydatids ; this second batch he threw up within half an hour of the 
feeding, but he afterwards swallowed the broken membranes again 









•( 

** and did not afterwards vomit. I was careful to administer the 
Hydatids from both calcified and non-calcified cysts. 

The animal remained perfectly healthy, and became very much 
" fatter ; he was fed for the most part on cooked kitchen refuse, but I 
" cannot be positive that he never obtained any raw food. 

'* On May 15th (the forty-seventh day after the first feeding), I killed 
" th^ animal, and examined the intestines. In the first ten inches of bowel, 
" below the pylorus, there were no TsDnisD ; at that distance a single 
" TsBnia Echinococcus appeared, moving actively ; for the next two or 
" three inches, there were none, but at about fourteen inches below the 
" pylorus, several more appeared, and inunediately after this they became 
" so numerous as to present almost the appearance of distended lacteals : 
" this continued for about a foot in extent, and then they became gradu- 
" ally less numerous, and ceased at about three feet from the pyloric 
" orifice. 

" There were also four specimens of Taenia Marginata, varying from 
**two to three feet in length, and two of T. Cuciunerina. On 1^^ of 
a square inch, where the worms were thickest, I counted twenty -five 
of Uiem ; by calculation, there were about twenty-two square inches of 
" intestine covered in this way, allowing for the more thinly scattered 
parts at each end of the infected parts ; this gives a total of 8,800 
specimens of Taenia Echinococcus in this dog*s bowel.'' 

In the experiments just described, the dogs were fed with 
Echinococci obtained from the Imver animak (Echinococcus veteri- 
norum). 

* Notes on the rearing of Tcenia Echinococcus in the dog, from hydatids, with some observations 
on the anatomy of the adult worm, by Edward Nettleship. Mem ; Royal Agric. Coll. Proceedings 
of the Boyal Society, vol. xx., No. 86. 
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Kow, as manj' able zoologists considered that there were more 
forma than ono of Echinococciis, it became a matter of great im- 
portance to determine, experimentally, whether this really were so 
or not. 

Kiichenmeister recognised two forms, Echinococcua Scolicipa- 
riens and Echinococcus Altricipariens. 

His E. ScoHcipariens corresponded to the E. Veterinorum of the 
earlier authors, and he recognised, as its mature cestoid form, the 
little worm discovered and described by von Siebold as Taenia 
Echinococcus, but aa regards the second form, Echinococcus jlltri- 
cipariens — E. hominis of other writers— be believed its mature 
Tapeworm to be quite distinct from To::nia Echinococcus, und to be 
as yet unknown. He remarks upon this subject : — 

'■ 1 should not wander far from the truth if I were to assert that this 
" Tienia may probably oceur in the human intestines, and indeed in the 
" intestines of those individuals who suffer, or have suffered, from the 
" species of Echinocoecus belonging to it in some part of their bodies, 
" and in whom sueh a colony of Echinocoecus has opened towards the 
" intestine."* 

He was also of opinion that the adult Ttenia might develop 
itself in tho intestines of domestic carnivorous animals, especially in 
cats and dogs. In justice to this gifted zoologist, however, it must 
be mentioned that he subsequently accepted the more modem view 
of the unity of species of Echinococcus. 

Both Kuchenmeister and Zenker endeavored to breed the adult 
Tapeworm from Echinococci derived from man, but without 
success. In 1863, however, Naunyn, at Berlin, us well as Krabbe 
and Finsen, in Iceland, succeeded in breeding Tcenia Echinococcus 
from hydatids derived from iniin. 

Krabbe's and rinaen's Experiments-t — iVb. 1. — In the 
Autumn of J 86^, M. Finaen sent to M. Krabbe a glass containing 
Tieniic found by him in the intestines of a. young dog, to which, 
some months previouslj-, he had administered Echinococci obtained 
from a patient operated on by Recamier's method. 

The Tapeworms submitted to M. Krabbe were chiefly specimens 

• On Aalaul >nd VfiKbitile Fnnuiln ot Ihe Human Body, ly Dr. Freilcrieh KaohcnmelMn. 
m Bodetj^i Tnuulniion, 1S.1S. Vol. 1.. p. iOJ. 
mhtH IIplmintliDlogHiiic! en DuncniarL el m iBlandt. pur n, Krabbt. Copeulmgcn 18««, 
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of Taenia Cacumerina, but there was found, also, one mature joint of 
Taenia Echinococcus. 

This case is not entirely satisfactory, since no mention is mePde 
of any precautions taken to prevent infection of the dog in question 
from other sources than the experimental feeding, and as dogs in 
Iceland are very frequently infested with Taenia Echinococcus, the 
experiment cannot be regarded as decisive. 

No. 2.— On the 26th February, 1863, there died, at the hospital 
of the Commune, a woman aged thirty-seven, who, for a year past, 
had suffered from a considerable swelling of the abdomen. At 
the post-mortem examination, there were found in the liver and 
spleen a great number of Hydatids, both with and without 
secondary Hydatids ; many were also found to contain Echino- 
coccus-heads. 

On the 28th of February, some of them were administered to a 
cat, and to a dog from three to four years old, and on the 1st 
March to a second dog of the same age. 

The first dog was killed on March 29th, i.e,^ on the thirtieth day 
after the feeding : Ten specimens of Taenia Cucumerina only were 
found by Erabbe. The cat, which was examined on April 1 1th, had, 
in its intestine, ten specimens of Taenia Elliptica and two of Ascaris 
Mystax, and the second dog, which was destroyed on April 24th, 
i,e,, fifty-five days after the feeding, contained no intestinal 
worms. No Taenia Echinococcus was found in any one of these 
animals. 

No. 3. — On the 2nd of July in the same year. Dr. Hjaltelin, at 
Reykjavik, operated, by puncture, upon a man aged twenty-six, who 
for thirteen or fourteen years had suffered from a Hydatid tumour 
in his right hypochondrium. Two and a half litres (about eighty- 
eight fluid ounces) escaped. The last portion contained numerous 
Echinococcus-heads joined into groups, attached to fragments of 
germinal membrane, and, in some of these heads, distinct, although 
feeble, movements were observed under the microscope. One hour 
after the operation, Xrabbe gave, in warm milk, about half of these 
echinococci to a dog, ten days old, a little later the remaining half 
was administered to a cat, two years old. The dog was killed in 
seventeen days' time, and, after seventy-seven days, the cat also. 
Neither contained any Tapeworms. 

M 
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No. 4. — This experiment is sufficiently important to be given in ■ 
full detail. The following account of it is given by M. Krabbe. 

" On the 8th of Aujnist, I examined, at Ofjord, two doga, each a little 
" over one year old. M. Finseu had kept them shut up since they had 
" ceased suckling in order to use them for purposes of experiment. Since 
" the month of April, they had been able tjj i-un about in liberty, but 
" without being permitted to go to any distance from the house, and they 
" were submitted to such a close surveillance that M. I'insen was cer- 
" tain that they had not been able to eat any Echinococci of domestic 
" animals, 

" On April 2nd he had given them Echinococci, obtained from the 
" abdomen of a man sisty-sis years of age, on whom ho had opemted, 
" by Recamier's method, upon a tumour which the patient had suiEered 
" from for thirty years, 

" These hydatids, which looked quite good, but which had not been 
" examined under the microscope, formed a masa of about fourteen litres. 
" Of this, there were administered to each dog two spoonfuls, partly in 
" milk, partly with the aid of a forceps. On May 1st, they were again 
" compelled to swallow fragments of an Echinococcus hydatid, obtiuned 
" from the pelvis of a woman thirty-four years of age, who had had this 
" tumour for twelve years, and had been operated upon in the same way. 
" When the dogs were examined, four months after the first feeding, and 
" three months after the second one, one of them contained no intertinol 
" worms, while in the other I found four TtcniEe Canis Lagopodis, and a 
" tolerably large number of Tfflnia: Echinococcus. The latter wore from 
" five to seven Mm. long, and had all the base of the booklets well de- 
" veloped. The large hooks measured 0'33 to 0'39 Mm., and the small 
" ones 0'21 to 0'29 Mm. Some of these worms had three joints, and, in 
" this case, the last joints did not contain distinct ova, or if they con- 
" taincd any, they had not reached maturity. Other worms possessed 
" four joints, the last of which contained eggs witii solid envelopes. On 
" the 10th and 1 1th of August, I gave some of these to a lamb to eat. 
" and when it was hilled, on the 23rd of November, I found, here and 
" there, in the liver and lungs, small hydatids as large as a pin's head." 

No. 5. — On the 12th of the same month, Krabbe examined, at 
Ofjord, a dog about two months old, which M. Finsen bad always 
kept shut up. Towards the middle of July, M. Finsen had made 
him eat, four times, at intervals of a few days, fragments of 
hydatids extracted from a cyst of the liver operated upon by him 
in a woman forty-five years old, who had suffered from it for five 
years ; a portion of this hydatid was preserved for examination, 
but no Echinococcus- heads were found on it. 

This dog contained no ToaniaD and only one Ascaris Marglnata. 

No. 6. — On the 12th of September, at Ofjord, M. Finsen caused 
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two young dogs, which had been shut, up since August loth, to 
swallow two spoonfuls of hydatids (the dogs were, the one three to 
four months, the other about six months old). The hydatids 
administered to them were partly perfect, and partly ruptured; 
in some samples of the latter he had satisfied himself by the mi- 
croscope that living Echinococci existed. 

The hydatids, which contained secondary vesicles, were obtained 
from a tumour, situated in the inguinal region of a woman aged 
thirty- two. The tumour itself was known to have been present 
for fourteen years, and had been operated on, by Recamier's method. 
From the 22nd to the 24th of September, there were administered, 
daily, three spoonfuls of the hydatids, each time with some heads. 
On the 27th, they were placed on board a ship and forwarded to 
the Veterinary School at Copenhagen. 

On October 29th, i.e. thirty-five to thirty-eight days after the 
feedings, the yoimgcr dog was killed, and Krabbe found, besides 
about four hundred specimens of Taenia Canis Lagopodis, four 
little TaeniaD Echinococcus, 3*5 to 4 Mm. long, concealed in the 
villosities of the intestine. They possessed, besides the head, 
only two joints, in which Krabbe could find no eggs. The hook- 
lets, of which the larger measured 0*023 to 0*025 Mm. long, and 
the smaller ones 0*015 to 0*019 Mm. long, resembled greatly, both 
in size and shape, those of the Cystic worm heads. 

The second dog, examined on November 22nd, contained no 
intestinal worms. 

These experiments have been referred to in detail, inasmuch as 
they are of great importance from a biological point of view, but 
they can scarcely be regarded as altogether conclusive, for, of the 
six feedings, none are perfectly beyond cavil. 

In No. 1, there was no satisfactory evidence that living 
Echinococcus- heads had been administered, and the feeding had 
taken place " some months previously '* ; moreover, but one 
joint of T. Echinococcus was found ; finally, there was no evi- 
dence that the dog had been protected against other sources of 
infection. 

In No. 2, the experiment yielded negative results. In No. 3, 
seventeen days after, what appeared trO be, an efficiently conducted 
experiment, no Taeniae were found. 
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No. 4 was a far more successful effort, and yet, even there, no 
result whatever was yielded by one of the two dogs, although both 
were fed in precisely the same way, at the same time, and upon 
the same hydatids. In the other dog, it is true, a large number of 
Taeniae Echinococcus were found, but, in addition, there were four 
specimens of T. Canis Lagopodis, of whose origin no account can 
be given. 

In No. 6, of two dogs fed, one was killed seventy-one days after 
a carefully-conducted feeding with live Echinococcus-heads, and 
no intestinal worms were discovered ; this may, however, be 
explained by von Siebold's statement, that Taenia Echinococcus has 
usually only a short sojourn in the dog's bowel. 

In the case of the second dog, 400 specimens of Taenia Canis 
Lagopodis,* and only four of Taenia Echinococcus, were found. 

This reminds one of Falstaff 's hotel bill : " But one half-penny 
" worth of bread, to this intolerable deal of sack." 

No. 5 experiment must be regarded as negative in every way. 

Fortimately, an experiment made by Naunyn,t in Berlin, sup- 
plies confirmatory evidence of a less questionable nature. 

On February 17th, 1863, this observer administered to two dogs 
the contents of a hydatid of the liver which contained Echino- 
coccus-heads, and which had been obtained from a woman operated 
on by puncture of the cyst. J 

One of the dogs, which was destroyed and examined twenty- 
eight days subsequently, contained no intestinal worms. But in 
the second one, Naunyn found, on the thirty-fifth day after the 
feeding, examples of Taenia Echinococcus, from 1 to IJ lines 
long, whose last joints contained eggs enclosed in a membranous 
envelope. 

* Tecnia Canis Lagopodis. Krabbe found this parasite present in more than one-fifth of all the 
Icelandic dogs (over 100 of all ages) examined by him. It seems to be a peculiar species, whose 
genetic history is not yet known. Krabbe and Cobbold regard it as identical with the TsBoia 
Litterata of Batsch. Be that as it may, its frequent presence in Icelandic dogs seriously vitiates the 
results of these experimental feedings. 

+ Aeichert und DuBois-Reymond. Archiv fQr Anatomic, Physiologic, und wissonsch Medicin, 
1863. Heft iv., p. 412. " Ueber die, zu Echinococcus hominis, gehorige Tsenic." Von Dr. B. 
Naunyn. 

t In the majority of Krabbe*s experiments, Recamier's caustic treatment was employed in the 
cases from which the feeding hydatids were obtained, and this may, perhaps, have, in some cases, 
acted injuriously upon the vitality of the hydatids. 
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The characters of the hooklets quite r.orrcsponded with those 
described in Krabbe's sixth experiment, which were present at just 
the same period after the feeding, i.e., the thirty-fifth to the 
thirty-eighth day. Finally, in the third joint, the generative 
organs were present, precisely as described by Leuckart, &c. 

Upon fhe Specific Identity of the Various Forms of 

EchinoCOCCUS. — Now, although the evidence supplied by the 
feeding experiments of Naunyn and Krabbe is not in itself beyond 
cavil, yet, viewed in the light of the well-established experiments 
of von Siebold, Kiichenmeister, Nettleship, and others, made with 
the Echinococcus of sheep and cattle, it may fairly be concluded 
that the Echinococcus of man, when it obtains access under 
favorable circumstances into the alimentary canal of the dog, 
develops there into a cestoid form quite similar to, and indeed 
identical with, that obtained by the administration of the Echino- 
coccus Veterinorum to dogs, and the hypothesis of Kiichen- 
meister, that the types E. Altricipariens and E. Scolicipariens 
are specifically distinct, and have distinct cestoid forms, is no 
longer tenable. 

Moreover, no hard and fast line exists between the forms E. 
Altricipariens and E. Scolicipariens, for we may have very many, 
very few, or no daughter vesicles in any given cyst, and instances* 
have been recorded where, in the same host, cysts were found, 
some of which contained daughter cysts* and others were soli- 
tary. Kiichenmeister based his views of the specific difference 
between E. Altricipariens and E. Scolicipariens, not merely upon 
the difference in the process of proliferation, but also upon the 
circumstance that the two kinds present striking distinctions 
in the number, size, and shape of the hooklets. According to 
him, Echin. Scolicipariens has twenty-eight to thirty-six hook- 
lets of blunter shape, whilst Echin. Altricipariens possesses be- 
tween forty-six and fifty-six of more slender figure and of 
smaller size. These differences depend, however, as R. Leuckart 
points out, partly upon the age of the bearer, and also in part 
upon the circumstance that great individual differences exist in 
the number and arrangement of these structures. 



* Davaine records such a case occurring in the pig. 
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The Anatomy of Taenia EchinococcuB.— Taenia Eehino- 
coccus m a Tapeworm of minute size, having only three or four 
segments; the most posterior joint, when in a state of sexual 
ripeness, exceeds in size the remaining part of the body. The 
entire length of the adult animal does not oStan exceed five 
millimetres, i.e. about ^ of an inch. The writer has met with 
instances in Australian dogs where Taenia Echinococcus has 
reached the length of ^ of an inch, but the usual length did not 
exceed J inch. The head is provided with a prominent rostellum, 
at the base of which there is a double row of booklets. Tbe 
booklets are thirty to forty in number, and possess well-developed 
root-processes. 

This little parasite in its cestoid phase inhabits the small intes- 
tine of the dog, jackal (Pauceri), and 
wolf (Cobbold). 

The head is very small, measuring in 
transverse diameter only 0'3 Mm., and 
from its vertex springs the projecting 
rostellum, which the worm has the power 
of retracting within its head, together 
with its circlets of hooka. 

The hookletA form a double row, each 
containing fourteen to twenty-five mem- 
bers. After the death of the animal they 
very easily drop off, consequently the 
worm is commonly found quite bald of 
booklets. 

The booklets of the adult worm differ 
from those of the Echinococcus-heads 
only in the degree of development, espe- 
cially of the root -processes, and this is 
due, 03 Leuckart has pointed out, to the 
circumstance that the Echinococcus hook- 
lets acquire their full development only 
during the conversion of the cystic into 
the sexually ripe cestoid worm. 

Even when the booklets of the same phase of development are 
examined, great varieties in shape are seen, as £rabbe has 
depicted. (See Fig. 68.) 
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The hooks of the ante- 
rior row are the larger, 
and attain, in their fully- 
developed condition, a 
length of from 0*040 to 
0-045 Mm. The hooks of 
the second series are from 
0-030 to 0-036 Mm. long, 
they are also more slen- 
der in form, especially as 
regards the posterior root- 
processes. 

Behind the rostellum 
and circlet of hooks are to 
be recognised the four 
suckers, about 0*13 Mm. 
in diameter, and behind 
these, the head shades off 
into a neck. 

The first succeeding 
segment is only slightly 
defined, and is scarcely 
wider than the part of 
the neck adjacent to it. 
It has a length about equal to its breadth. 

The second segment is about twice as broad, and four times as 
long, as the one in front of it. In this, there are discernible male 
and female generative organs, a marginal cirrus, seminal duct, and 
ova. The latter are collected together into the uterus, and they 
occasionally show indications of embryonic development. The 
third and last joint shows all the signs of so-called ripeness, for not 
only has it attained a length of two Mm. by a width of 0-6 Mm., 
but it also contains hard-shelled eggs, which enclose the well- 
known hexacanth embryos ; they amoxmt, according to Johne and 
Kiichenmeister, to about 500 in number. 

The shape of the uterus is simple. It consists of a median trunk, 
with faintly ramified lateral appendages. 

Although the adult worm is so small, the ova have the usual 
size of Taenia eggs* 




Fig. 68. — ^Various forms of hooklets of Echino- 
coccus and circlet of hooks of Taenia Echinococcns. 
(After Krabbe.) 
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The cirrus is usually found, in the case of the last joint, upon 
the side opposite to that which the same organ occupies in the last 
joint but one. In other words, the sexual openings are placed 
alternately. 

Before the last ripe proglottis is cast off, a new joint is formed 
anteriorly, so that for a certain time, instead of three, there may 
be recognised four proglottides. 

The usual calcareous corpuscles are plainly discernible, especially 
in the anterior part of the worm. 

The water vascular system is well developed in Taenia Echino- 
coccus, and consists of two pairs of laterally-situated vessels, which 
extend through the entire length of the colony. These are, ac- 
cording to von Siebold, much more easily distinguished in the 
head end of the worm, where the vessels are joined together by a 
circular branch, which lies immediately below the circlet of hooks. 

This vascular system can be distinguished only in perfectly fresh 
specimens, and as ciliary movements can be discerned in the living 
animal, it is probable that the minute vessels of the water vascular 
system are here, as in other TaeniaD, connected with the funnel- 
shaped cells described by Pinter* and Fraipont.t 

The sexual organs show definite peculiarities, which contribute 
materially in establishing the specific independence of this worm. 
Descriptions of the sexual apparatus have been recorded by Nettle- 
ship, and in greater detail by R. Leuckart. The exact arrange- 
ment of the parts is extremely difficult to make out, and there 
is not an exact agreement in the statements made by these writers. 
As regards the male organs, this worm is characterised by an 
imusually large development of the cirrus-sac, and of the cirrus 
itself, which, not rarely, is found protruded externally. Leuckart 
even depicts it, as seen in figure 69, inserted in the adjacent vagina, 
in the act of copulation. 

The vas deferens is described by the same writer as making 
several irregularly serpentine curves before its entrance into the 
cirrus-sac. 

The testes are globular in shape, about sixty in number, and 
they measure, on an average, 0*07 Mm. in diameter ; they contain 
spermatozoa of unusual length and thickness. 

* Untenuchungen Uber den Bau des Bandworm-kurpers. Vienna, 1880. 
T Recherchcs sur I'appareil excr^icur des Trematodes et Ccstoides. Archiv de Biologie. Vol. i. 
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The female organs con- 
sist of an uterus, oTary, 
yitelligenous gland, and 
vagina, but the relations 
of these several parts can 
scarcely be regarded, at 
present, as clearly demon- 
strated. The most exact 
description extant is that 
given by Leuckart. Ac- 
cording to that au- 
thority, the following 
is the arrangement of 

Fig. 69. — Generatiye organs ox TflezuaEchinococcuf. .<! ,^ 

(After Leuckart.) a. a, a. Testes, b. Cirrus-pouch tne parts, 
containing penis, which is seen to be inserted into the _ . . • ±. 

Taginal entrance near <f. e. Convoluted yas deferens. Ine vagma snOWS, at 

ilW^ , '• l\".^^» }\r "^^^ ^* ^^ ^^^' about the middle of its 

f. "Seminal pouch of Nettleship. g,g. Ovanes. . . ji j- 

A. The yelk (?) gland. course, an elongated di- 

latation, and at its internal extremity terminates in a pouch of 
considerable size — the seminal pouch of Nettleship. Opposite 
to the opening of the vagina into the seminal pouch there arises a 
canal, which one may perhaps regard as the continuation of the 
vagina. This canal, however, soon divides into two narrow branches. 
Of these, one curves forward, in the shape of a hook, whilst the 
other continues its course posteriorly ; the former one is the true 
oviduct, and its anterior end is connected in the usual manner with 
the two ovaries. The last-named organs are made up of csDcal 
pouches, which are short and wide, so that the ovaries present 
rather the appearance of lobulated sacs than acinose glands. 
In their interior, one can, however, recognise the eggs as sharply- 
defined little spheres of about O'Ol Mm. in diameter. The second 
canal splits up again into two passages, of which one passes into 
the yelk-sac, and therefore is the yelk-duct ; the second probably 
stands in some connection with the uterus. As regards the uterus, 
this organ appears relatively late, and attains its full develop- 
ment only after the ovary and vitelligenous gland have undergone 
more or less complete atrophy. 

In none of the mature segments was Nettleship able to make out 
any commimication between the vagina and uterus, either in front 
of, or behind, the seminal pouch. 
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This is quite in conformity with the arrangement prevalent in 
the Tteniadffi, in which the ova become released only by the rupture 
or destmction of the ripe proglottis. 

These email TrouiEC are frequently found in large numbers In 
the upper part of the small intestine of the dog. How numerously 
they may be found was well shown in the very succeaaful experi- 
ments of von Siebold and Nettleship, already described. 

Now, if we consider that the numbei- of ova in each ripe pro- 
glottis amounts to some hundreds, and, moreover, that it is probable 
that each adult worm may yield numerous ripe proglottides in 
succession, then it will be easily understood how, umong such vast 
numbers of ova, some, at least, may, bj' various favorable accidents, 
obtain entry into the bodies of suitable hosts, and undergo their 
cystic phase of development. 

The.se minute TroniJe, when present in great numbers, ofi'er, at 
iirst sight, the appearance of white papillaa upon the surface of the 
mucous membrane of the intestine, and give the impression that 
the lacteals of the part are greatly distended. This is due to the 
circumstance that the Tapeworms lie with their heads deeply 
inserted amongst the intestinal villi, while their ehalky-white 
posterior proglottides project free on the surface of the bowel. 

The worms exhibit very active movements of elongation and 
contraction, and thus, no doubt, greatly expedite the separation and 
escape of their terminal ripe proglottides, with the contained ova, 
and even the recently -detached ripe posterior joints show the same 
active movements, so that they look like minute round worms. 

Although we are indebted to von Siebold for our knowledge of 
the family history of Tienia Echinococcus, yet the adult parasite 
was not unknown to other hclminthologists. Thus Rudolphi found 
the same worm in vast numbers in the intestine of a pug, but at- 
tributed its presence to spontaneous generation. The same animal 
was known also to Rull, and van Beneden gives a figure of it in 
his well-known work," under the designation of Tfenia nana, 

The Development of the Hydatid Cyst. — In order 

render our knowledge of the life history of Echinococcus coi 
plet«, it was necessary not only to prove that fi-om the cystli 
Hydatid, with its contained Eciiinococcus- heads, there could be 
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bred the cestoid Taenia, but also thut the converse experiment 
could be successfully carried out. 

In the latter problem, B. Leuokart has rendered valuable service 
to science. 

On the interesting questions connected with the development 
and anatomy of the various products of the mother cyst, e.g.^ the 
Brood-capsules, Scolices, Daughter cysts, &c., Leuckart, Bas- 
mussen, Naunyn, Huxley, Busk, and many other observers, have 
thrown much light. 

It vnSL be convenient to consider the growth of the hydatid in 
three possible stages : — 

1st. The stage of Acephalocyst. 

2nd. That of simple Scolex-production, ue,^ the so-called 
Echinococcus Yeterinorum, or E. Scolicipariens. 

3rd. That of Nurse-productiony «.e., of the formation of 
daughter and granddaughter, &c., cysts. We then have the 
forms known as Echinococciis Homini? or E. Altricipariens. 

It must be remembered, however, that some hydatids never pass 
beyond the first stage ; others attain the second, and some reach 
the third stage. 

I. The Acephalocystic Stage.— Helminthology is especially 
indebted to the careful experin\ents of Eudolph Leuckart, and 
Haubner, for the knowledge of the early stages of development 
undergone by the pro-scolex (boring embryo) in its development 
into the complete cystic form. 

As has been already mentioned in Part II., the Tapeworm ova, 
when swallowed by a suitable host, undergo in its stomach a 
process of digestion, in consequence of which the eggshell (or 
shells^ as the case may be) becomes destroyed, and the contained 
hexacanth enibryo is released. 

This immediately commences to bore its way into, and even 
through, the coats of the stomach. 

The majority of the embryos probably find their way into the 
small vessels of the part, and being swept along by the blood-cur- 
rent, they finally become more or less completely arrested in the 
intra-hepatic portal capillaries. Some probably penetrate the cap- 
illaries, and imbed themselves in the liver-substance ; others, again, 
undergo their future changes without leaving the interior of the 
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blood-vessel. Experiments conducted upon sheep, lambs/ and 
goats by these observers were unauccesaful. However, Ihe liver, 
and in many cases the lungs also, of the animals experimented 
upon were studded with white points, which resembled miliary 
tubercles, and which probably were the aborted and degenerated- 
brood of the aix-hooked embryos administered, 

In pigs, however, the experiments were far more successful. 

In the first instance, a sucking-pig was examined, four wi 
after the feeding. There were found in it, small tubercular 
dules, about one millimetre in diameter. 

These were seen studded here and there, underneath the sero' 
covering of the liver. Upon closer examination, they were found to 
contain in their interior smaller globular or vesicular bodies (0'25 
to 0.35 Mm. in diameter), which were really juvenile Echinococi 
cysts 

They had precisely the appearance of a mammalian ovum. 
thick, homogeneous and hyaline capsule enclosed moderately coarf 
granular contents. 

Each little body was enclosed in a 
mass which showed a cellular struc- 
ture, and outside the whole, there was 
an envelope ; this was of inconsiderable 
thickness, and everywhere was con- 
nected with the general connective 
tissue of the organ. It was clearly 
the adventitious capsule of the youn| 
bladder- worm. 

In another animal, examined a month 
later, and consequently eight weeks 
after feeding, the brood had attained 
about twice the size of those just de- 
scribed, and in this, as in the former 

ease, the worms were found only in the Fig. To.—Juvenile Echinotws 
inter-lobular spaces, and they showed V^ ereHping from in .spBule, 
^ ' 11. "''' weeks afler the eipen- 

an especial preference for the surfaces mental feeding. Multiplied 60 
of the organ immediately underneath ^'^<'^''- (-"»" Leuckart.) 

< Ktvbbeon one acrapiou Bdnilnktercfl the rim proplDttide« ot Tmn]H EchluDcoecUB, obUlned 
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the peritoneal coat. By this time, a partial liquefaction of the 
formerly solid contents had taken place, and thus a distinct T^cle 
was formed, yielding a clear fluid upon puncture. 

The fluid had accumulated in the ceatm, so that within the 
cuticnla or zona a -second layer was distinguishable ; this really 
was the germinal membrane of Huxley (Keimhaut of Naunyn). 
The cuticula had increased greatly in thickness, and showed pieia 
indications of stratification. 

Neither by Leuc- 
kart nor Naunyn 
were the embryonal 
hooks of the bor- 
ing embryo found, 
either at this or tlie 
earlier stage. 

In a pig, exam- 
ined nineteen weeks 
after feeding, Leuc- 
kart found, enclosed 
in the liver, from 
thirty to forty vesi- 
cular hydatids, 
which had now 

_ ,, _ . . v^ L u ir 1 reached the size of 

xig 71 — jsooinocoociu cjit eight veeu old Mul- , -n • ■ 

tip&d 60 dMineten. (After Leuckart] a nut, but no Echi- 

nococcns-heads had yet developed in them. The cuticula mea- 
mred about one centimetre in tfaickness, and had a stratified 
structure throughout. 

The parenchymatous layer, although only thin, showed dis- 
tinctly a division into two layers ; in the external layer, calcareous 
corpuscles were observed, hut as yet, no water vaBcular system. 

According to Naunyn, the inner free surface of the internal layer 
of the parenchymatous stratum is provided with cilia. 

II. Stage of Simple Scolex-productioii.— After passing a 

longer or shorter period (the term of which is at present unknown) 
in the acephalocystic stage just described, the little bladder-worm 
advances to the phase of acolex-formation. By this time it has 
reached the size of a hazcl-nnt, at least. 
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It has now a thick stratified cuticula, and the internal parenchy- 
matous layer already described. 

The formation of the scolices now differs widely from that of the 
corresponding structures in Cysticercus and C(Bnuru&, for instead 
of taking place directly from the mother vesicles, they arise 
secondarily, from brood-capsules. 

The Brood-capsules, — These minute vesicles, owing to their delicate 
and fragile structure, were for a long time imknown, and were first 
discovered by von Siebold. By all the best authorities, the scolices 
are regarded as invariably taking their origin from them. As to 
the exact mode of development, both of the brood-capsules and 
scolices, considerable difierence of opinion prevails, especially 
between Leuckart on the one hand, and Basmussen and Naonyn 
on the other. 






Fig. 73. — Later stage 
of deyelopment of the 
Brood-capsule, a. Scolex- 
knob. b. Cavity with, 
internal cuticle and paren- 
chyma, c. External paren- 
chyma, d. Striated wall 
of mother cyst. (After 
Kasmussen.) 



Fig. 74. — Brood-capsule 
containing a single Scolex. a. 
Its outer cellular layer, h. 
Its cuticle, c. Internal paren- 
chyma, d. Scolex (Echino- 
coccuB-head) fully formed. 
(After Basmussen.) 



Fig. 72. — Incipient 
formation of a Brood-cap- 
sule in a secondary cyst. 

a. The knob- shaped bud. 

b. Commencing formation 
of the cavity in the same, 
by differentiation of the 
parenchyma, c. The 
striated waU of the parent 
cyst. (After Basmussen.) 

According to Naunyn and Kasmussen,* whose views agree in all 
cardinal points, the brood-capsules are formed from the parenchy- 
matous layer (Endocyst of Huxley) as follows. At certain spots 
on the inner surface of this layer, an aggregation of small nuclear 
bodies takes place, so as to produce a minute knob-like projection. 
(Fig. 72.) In the interior of this, differentiation occurs, the 
nuclear bodies being converted into a finely-granular mass ; as 
development proceeds, the cavity of the brood-capsule becomes 
gradually formed, its contour becomes sharper, and acquires the 
character of a cuticle, and bears on its inside a fine granular 
parenchymatous layer ; through this layer vessels enter the brood- 

* Bidrag til Kundskaben om Echinococccmes Udvikling bos Menncskct. Af Vald Rasmassen. 
Copenhagen, 1866. 

An abstract of this paper is given in the " British and Foreign Medico-Chirurgical Renew," for 
October, KSCG. 
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capsule^ spread over its internal surface, and send prolongations 
into each individual scolex. When the brood-capsule bursts, this 
internal parenchymatous layer partly holds the scolices together, so 
that the groups of scolices are found attached by their separate 
pedicles to a common granular mass, and it is in this condition that 
the Echinococcus-heads commonly present themselves under the 
microscope. The brood-capsule, from its fragile character, has 
usually disappeared so completely that its very existence was long 
unknown. 

The earliest appearance of the scolex itself is a slight projection 
(Fig. 73), which takes origin in the end of the brood-capsule 
knob, just opposite to its place of attachment ; this increases in 
size until it fills up the interior of the rudimentary brood-capsule 
(Fig. 74). The latter structure itself has meanwhile continued to 
grow, and has acquired a pea-shaped form. The scolex-bud be- 
comes strangulated at its point of origin, so as to form a peduncle. 

Leuckart holds a different view, for although he does not deny 
that instances do occur in which the mode of origin of the scolex 
just described is seen, yet he asserts that this is an exceptional, and 
not the ordinary, mode of development. 





Fig. 75. — Deyelopment of the Brood-capsules 
and Scolices. (After Leuckart.) a. Early stage 
of l^e Brood-capsule, b. First indication of 
Scolex-bud. e. Further development of Scolex. 
d. Inversion of Scolex within the Brood-capsule. 



Fig. 76. — Brood-capsule 
with one inverted Scolex 
and two externally at- 
tached Scolex-bnds, in 
different stages of develop- 
ment. (After Leuckart.) 



Instead of the Echinococcus-head arising from a solid cone pro- 
jecting into the interior of the brood-capsule, he says, that its ear- 
liest form is that of a hollow cone, projecting from the outside of 
the brood-capsule, and consequently Ijdng free in the fluid of the 
mother vesicle. He also gives a different description of the de- 
velopment of the brood-capsules. According to this author, the 
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process is somewhat as follows : — At a certain spot on the iuner 
surface of the mother or primary bladder, there occurs a proli- 
feration of the parenchymatous layer, so as to form a small 
wart-like prominence. (These little proliferous areas are, accord- 
ing to Naunyn, thickly beset with vibi'atile cilia.) Within this 
little prominence, a small spheroidal cavity forms. This then 
becomes surrounded by a delicate cuticular enveloping layer. We 
now have a little elevation possessing a central cavity lined with 
a delicate cuticula, whilst the outer crust consists of a cellular 
layer («in Fig. 75). 

This is the simplest form of the brood- capsule. At some point 
on this, ujiually opposite the peduncle of the brood-capsule itself, 
there forma a prominence (S, Fig. 70). This is the earhest phase 
of the Bcolex. It increases in size, projects further and further 
from the external surface of the brood-capsule into the fluid of the 
mother vesicle. The scolex-bud itself is hollow, and its cavity ib 
indeed a continuation of that 
of the brood-capsule (c in 
Fig. 75). In the next place 
it may, and usually does, in- 
vert itself, so as to lie within 
the cavity of the brood-cap- 
sule {d, Fig. 75) ; it then has 
just the appearance observed 
and described by Rasmussen 
and Wagoner, and believed 
by them to be the real and 
original mode of origin. 




n.— Urood-capaulo of Echinoeoccua 
"uni, witli fully-formed (Eolid) heads, 

and also early (hollon-) Scoiex-bude. (After 

Leuokart.) 




Fig. 78. — Three groups of Echuiocoici. In tlip listt-liand and central flgurw, tba 
brood-capsule lioa been destroyed, as is usual whea Ei^hinocoei:! are found in the fluid 
removed by opemtion. In the right-hand tigiire, the brood-cnpsula ceiaaioa uninjured. 
(After Leuckort.] 
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The points of difference between the views of these observers 
are^ briefly^ these : According to the one view, the scolices begin as 
solid buds^ projecting into the cavity of the brood-capsule. Ac- 
cording to the other, they take origin as hollow buds, projecting from 
the outside of the brood-capsule into the fluid of the mother vesicle. 

The whole of the parenchy- 
matous layer, however, does not 
seem to be endowed with the power 
of generating brood-capsules, but 
this capacity exists only here and 
there, at variable distances, as is 
^ , . „ , . also seen in the case of Cconurus. 

Fig. 79. — Development of Echino- ^^^ ^. ^i o^ v 

ooccus-lieada from buds projecting into (oee rig. ol, page oL,) 

the interior of the brood-capsule. Some hydatids never generate 

(After Wagener.) brood-capsules, and remain per- 

manently sterile ; these are the Aeephalocysts of Laennec. 

Usually, however, when the hydatid reaches the size of a hazel- 
nut, they are formed, and often in vast numbers. 

Each brood-capsule contains from one to twenty, or even more, 
scolices. 

Sometimes dead and degenerated scolices are found enclosed, either 
alone or side by side, with living and active ones, in the same capsule. 

III. Stage of the Formation of Daughter Cysts.— 

Leuckart considers that the brood-capsules, already described, may 
be regarded, morphologically, as repetitions of the mother hydatid, 
but on a smaller scale, and never existing independently of, and 
unattached to, the parent trunk. Echinococcus, however, is ca- 
pable of showing a still higher degree of complexity than that 
already described, for it frequently produces a second progeny of 
cysts, resembling in structure and general appearance the mother 
"cyst. These exist in a condition of absolute isolation from the 
latter, and are called daughter cysts. These, in turn, may produce 
a second generation like themselves, and this may continue to a 
third generation. 

We thus have the so-called pillbox or nested hydatid, when the 

mother cyst encloses — floating free — in its interior more or less 

numerous daughter cysts, which in turn enclose granddaughter 

vesicles^ within which, again, great granddaughter cysts may be 

o 
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developed. The daughter cysts may be produced either endo- 
geoously or exogeuouely, in relation to the mother cyst. 

Before proceeding; to the consideration of the formation of 
daughter cysts, it is necessary to mention that, although the 
hydatid cyst has usually a globular form, yet that inatancee are 
met with in which this regularity of outline is not found, but the 
shape becomes irregular, sacculated or pouched ; this ariBes in con- 
sequence of the irregular resistance encountered by the parasite 
during its growth. The hydatid always grows in the direction of least 
resistance, and hence it is usually found near the surface of the organs 
which it invades — at least during the advanced stages of its growth.* 

The formation of daughter cysts in living Hydatids, even of large 
size, is not, as has already been stated, by any means universaL 
When it does occur, we have the form known as Echinococcus 
Altricipariens (Eiichenmeister), which is that most common in man. 

Mode of Origin of Daughter Cysts. — Aa has been already stated, 
they may grow either outside the parent cyst (Exogenous variety) 
or within it (Endogenous cysts). 

"When they grow exo- , ^^ 

genomhj, the process of ^tf^^y^^ iA\ rg ,\--^^'\ 
their formation, according " -- — 

to Leuckart, is as follows ; 
— Within the deep layers 
of the cuticula, at a cer- 
tain spot, may be seen a , ^'B- SO-ProWeralion of Edikococc™ I 
11 1 ,^^ " ttane — juvemln daughter 07«ta (nAtunl i 

small accumulation of (After Leuckart.) 

granular substance, which separates the adjacent strata, and in time 
becomes itself enclosed in a cuticula of its own ; this increases in 
thickness by the formation of additional layers, and a little vesicle 
is thus formed, which gradually approaches the external surface of 
the parent cyst. The small cysts thus formed may remain attached 
in little groups to the parent cyst for a certain time. They may 
th^i become detached, and thus be found enclosed within the ad- 
ventitious sac of the mother Hydatid, lying between it and the 
parent cyst. Here they may either succumb to the pressure and 
die, or they may increase in size as independent parasites. They 

• TUa li nerhini Bat th* ule Ttuon n-bj livdsCidi Ul nsuHllf loimd neur IhBiorlHn al orgaiu 1 
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then usually acquire a separate adventitious sac ; in this condition 
they resemble Hydatids which have arisen directly from a separate 
boring embryo. 

Although Leuckart describes the first elements of the daughter 
cysts as appearing between the layers of the cuticula, yet, in answer 
to an objection of Naunyn, he admits the probability that the real 
source of origin is the parenchymatous layer, and this quite accords 
with the views generally held by zoologists as to the relative vital 
activities of the cuticula and parenchymatous layer.* 

A collection of such exogenously-formed secondary hydatids 
may be found grouped up into a lobulated mass, and enclosed in 
an adventitious sac, having loculi to correspond with each separate 
hydatid, as in Fig. 59, page 58. 

Rasmussen gives a somewhat difierent description of the process 

of exogenous cell-formation. He describes the process thus : — 

'' In daughter cells, which have been developed in the mode described 
*' from brood-capsules, and in which recognisable remains of scolices may 
" still be found, and especially in those which are comparatively large 
*' and thin-walled, we see hernia-like eversions from the parenchymatous 
" layer, pushing the cuticle before them. The opening of the eversion 
*' is sometimes rather striking ; in other cases it is very fine and difficult 
*' to recognise in profile. The eversion in which, therefore, both the 
'' parenchyma of the mother cell and the cuticle take part, continues to 
" mcrease by independent growth, the cervix becomes more and more 
'* constricted, and at length we have a little cyst, formed of a cuticular 
*' layer with an internal parenchyma, and attached by a slender stalk to 
" the mother cell ; finally, this separates completely, becomes free, and 
" is now developed, like any other Echinococcus cyst, in the acepha- 
" locystic stage. I have not observed any scolex-formation in such 
*' daughter cells, nor in those which are developed from brood-capsules ; 
^ if every trace of scolices has disappeared in the brood-capsules, these 
•* two forms, so different in their development, are no longer distinguish- 
" able from one another. 

" These eversions may be repeated several times on a single Httle cyst, 
*• and the cyst represented (Plate II., Fig. 1) exhibits this daughter cell- 
" formation in three different stages. It was found free within a se- 
" condary cyst, is consequently itself a tertiary cyst, and the cysts exo- 
" genously developed from it, of which one (d) is about to separate, are 
" therefore quaternary. It is evidently the same development which 
" has occurred in primary cysts to Kuhn, Davaine, Leuckart, and indeed 
" also to Naunyn, but which was by them interpreted in a different 
*^ manner. It is not difficult to understand how the types may have ap- 
" peared to Leuckart, which did not seem to him to admit of any other 

* Thus Huxley, writing of the Endocyst, says, " It is the only active livinf^ part of the whole wall 
** of the cyst and represents the hody-wall t." Op cit., p. 111. 
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" explanation than tliat the first germ of the daughter cell-fonnatirrt 
" took place between the cutieulat layers of the mother cell, for. to con- 
" tinue to use the simile already employed, this hernia-like eversion will, 
" at a certain stage, come to lie in its hernia! canal — the wall of the mother 
" cell— whose thick cuticular layer, when the condition is not very favor- 
" able, will easily be able to cover the fine canal (Plate II., Fig. \f)- 

" The condition is therefore incomparably more favorable for observa- 
" tion in these thin daughter cells, so that in this case it is not easy to 
" be deceived. 

" The bulgings recently described and represented by Friediich, in the 
" so-called multilocular echinococcus tumour, seem to be only foldings 
" of layer cells in narrower spaces (in this case the biliary ducts), such 
" as often occur in the Eehinococci of the ruminants, and not to be the 
" commencement of exogenous cell-formations, aa he assumes ; they have, 
" at all events, nothing in common with the development here described. 
" But it is not common to meet with this exogenous formation of 
" daughter celis, and it is certainly only a comparatively small pro- 
" portion of the numerous ceUs contained in a larger cyst which are 
" developed in this mode. 

" The great bulk' are formed endogenously from brood -capsules. But 
" it appears from these Investigations that, where the exogenous cell- 
" formation occurs, it begins at an earlier stage, and precedes the 
" development of scolicea, and therefore also the endogenous formation 
" of daughter eelle." 

Endogmmm Formaiion of Daughter C^ds. — These arise, according 
to Naimyn, Easniussen, and Leuckart, from the brood-capsules. 
Basmussen thinks that they originate exclusively from these 
structures, and he considers that the acolices play in this develop- 
ment an absolutely passive role, but Naunyn, who is, in this respect, 
strongly supported by Leuckart, thinks that secondary cysts may 
also arise from Echinococcus -heads. The investigations of Bas- 
mussen appear to have been conducted, chiefly, on the hydatids of 
man, those of Naunyn, principally, on these parasites in sheep, and 
this mav possibly account for some differences of opinion between 
these writers. Leuckart describes the developmeat of secondary 
cysts from Echinococcus- heads as follows : — 

Amongst the innumerable little lieads which are met with in 
the larger hydatid vesicles of the sheep, partly free in the hydatid 
fluid, partly enclosed in the brood-capsules, there are some seen to 
be altered in a peculiar manner. They are more transparent and 
larger than their compunions, and contain, in the distended pos- 
terior part, a cavity filled with clear fluid, through which a dis- 
tinctly fibrous cord, often enclosing vessels, extends towards the 
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bead. On the infernal surface of the body-wall, which will hereafter 
coireipond with the peripheral envelope of the hydatid, there are 
to be aeen oiUary lobes, and a network of fine fibres. The outer 
envdope is constituted by s structareless caticola, which incTvosefl 
in thickness, and acquires the well-known stratified appearance, as 
iba yonng hydatid increases in size and roundness. Gradually, the 
veside-formation invades the an- 
terior end, the suckers disappear, 
as also do the calcareous cor- 
puscles, the parenchyma spreads 
out, and, together with the 
already mentioned fibrous net- 
work, forms the parenchymatous 
layer of the newly-formed little 
hydatid. The circlet of hooks 
remains for some time as the 
last vestige of the Echinococcus- 
head, and when this, too, ulti- 
din«brood.cai»uie. The brood- ™a*ely disappears, nothmg re- 
cram^ contiiM Mvenl Bcoliwa, aome maing to show the mode in 
M vhicD are in procen of d»cay, the viii j ii.-s 

lugMtii being converted into a daast" ''"*'° *"« secondary hydatid 
ter oyit. (After NsuD;ti.) arose. 

When the metamorphosis of the Echinococcus-head baa begun 
whilst it is yet enclosed in the brood-capsule, then the latter 
is ruptured, and its contents are liberated, before the conversion of 
the little head into a Hydatid has been completed. 

IR« Meiamorphoais of the Srood-capauleg into Daughter Cysts. — It 
appears that those brood-capsules which contain partly decayed 
scolices are especially prone to undergo this process. 

The first step seems to be a thickening of the hyaline envelope, 
and when this has advanced so far as to produce a firm stratified 
cuticle, the young cyst loosens itself from its place of origin on the 
mother cyst, the superjacent parenchymatous layer disappears, and, 
in the interior of the cyst, a new one forms, and this appears to be 
produced by the disintegration of the scolices formerly contained 
in the brood-capsule. The scolices attach themselves to the inside 
of the cuticle, gradually disintegrate, and, by spreading out 
over the inside of the cuticle, form an investment layer. For some 
time the booklets remain and give a clue to the mode of origin 
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. . into a daughter cyst AttMbed 
the inside of the thick BtratiGed 
cuticle are seen thrM Bcoliees in procmi 
of disintegration, lO oi to form the 
parencbymatous layer ; multiplied 
■-- -- (After Saunyn.) 



iQ diamett 



of these cysts, but in process of 
time even they disappear, and the 
little vesicle differs then, in no 
respect, from a Hydatid derived 
directly from a six-hooked em- 
bryo. Such are the steps of the 
process, as described by Naunyn, 
who is in all essential respects 
supported by Leuckart. 

Basmussen's account of the 
process is somewhat different. 
He apparently does not consider 
the parenchymatous layer as 
being the mere product of the 
disintegration of the ecolices. 

As has been mentioned, Ras- 
muBsen considered that the endogenous cell-formation proceeds 
exclusively from the brood-capsules, and he described the process 

" We meet, is cells of the size of a walnut or more, and also, thoueh 
" excqitioiially, in those of the size of a filbert, in addition to tlie ordi- 
" nary brood-capaules, with others, still adherent to the parenchyma of 
-■ the mother cell, or floating freely in its fluid, whioh are distinguished 
" by a striking granular parenchymatous layer on their inside. The 
" cuticle then soon begins to increase in thickness and to become lami- 
" nated, whereby the vesicle acquires more rigidity, and assumes a glo- 
" bularform, while it, at the same time, increases in size aod the outer 
" parenchymatous cells disappear (Plate I., Fig. 4). The scohces may 
" still be preserved, but numerous fat granules are soon deposited in their 
*' parenchyma and the suckers are destroyed. 

" The scolices now gradually disappear, the anterior part, with the 
" circlet of hooks remaining longest, then only this, with some parenchy- 
" matous dibris and calcareous bodies remains, and, at last, only some 
" hooks and calcareous bodies are to be found scattered over the paren- 
" chyma: finally, these also disappear, and we have a little cyst, per- 
" fectly resembling the first acephalocystic stage of the Echioococcus 
" cell, developed by the metamorphosis of the Ttenia embryo. This 
" grows now in the same manner as the former, by the deposition of 
'* concentric cuticular layers internally from the parenchyma. 

" I never succeeded in finding, with perfect certainty, vessels in such 
" cysts, at most I saw only fragments of such vessels (Plate II., Fig. 
" 1 g), notwithstanding that they were undoubtedly present here, as 
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" well as in the brood-capsules, and it is precisely tbrough these vessels 
'' that resorption of the scolices takes place. 

*^ Brood-capsules may also be met with in which only one part becomes 
** cosrrerted into a daughter cyst, the rest remaining imaltered. 

** The phxsess of sub-division and subsequent metamorphosis of brood- 
'* capsnles into daughter cysts may be frequently repeated in the same 
^' cyst, as illustrated in Plate II., Figure 5. 

*^ The whole was foimd swinuning freely in a secondary cyst, about as 
^ large as an egg. This preparation consists of a lan^r cyst ^aj^ with 
** laminated cuticle, and including many decaying scolices, consequently 
'* it is a tertiary cyst, developed from a brood-capsule. In different 
'* parts of this larger cvst, four smaller cysts ^b c, d, e) are seen, with 
*' thick laminated cuticles, whose outer layers intersect with that of the 
^ larger cyst, with the exception of one (d). All contain numerous, 
** partly unaltered, partly degenerating, scolices.'' 

Once formed^ the secondary hydatids are capable of producing a 

further generation of (tertiary) cysts, either by endogenous or exo- 

genous formation, and, indeed, according to Rasmussen, the real 

mode of exogenous formation of cysts is far more easily discernible 

in the thin- walled secondary cysts than in the mother cyst itself, 

where the thickness of the wall obscures the details of the process. 

*' But it is not common to meet with this exogenous formation of 
'* daughter cells, and it is certainly only a comparatively small propor- 
*' tion of the numerous cells contained in a larger cyst which are de- 
" veloped in this mode : The great bulk are formed endogcnously from 
" brood-capsules." 

This applies, of course, to the variety of Hydatid most common in 
man. In the lower animals, the multiplication of cells takes place 
chiefly by exogenous development, as was long since carefully 
described by Kuhn. 

Leuckart remarks, that if secondary hydatids arise exclusively 
from brood-capsules or scolices, then there could never be found 
sterile echinococci enclosing daughter cysts, and that Hchinococcus 
Hydatoms must always be able to produce brood-capsules and sco- 
lices. But it appears as a matter of fact that Helm, in his inves- 
tigations, has met with instances of Hydatids which contained 
daughter cysts in their interior, and yet which were apparently 
absolutely devoid of scolices. In order to explain this, one might 
suppose, either that such hydatids had exhausted their power of 
producing scolices, and that all the Echinococcus-heads originally 
produced had either become converted into secondary cysts, or had 
disappeared by degeneration, or else that the brood-capsules had 
proceeded directly to the formation of daughter cysts without 
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forming any scolices. Either or both of these processes are quite 
possible contingencies. 

But still Naunyn suggests that daughter cysts may arise 
without the agency of either brood-capsules or scolices, in the fol- 
lowing mode :— 

The vesicle loses a portion of its watery contents and thus un- 
dergoes partial collapse. In consequence of this, at certain spots, 
the formerly opposed surfaces come in contact, and then, by be- 
coming adherent, form little pouches, which enclose, of course, a 
corresponding portion of the parenchymatous layer. 

The pouch becomes contracted at its base, and serves as the 
starting-point of a secondary cyst. This process exactly resembles 
that of the formation of exogenous daughter cysts, except that, in 
the one case, the pouching takes place within, and in the other 
outside, the maternal vesicle. 

When this process is not complete, there will be seen, studded 
over the interior of the mother cyst, a series of cauliflower excres- 
cences, each containing a central cavity ; structures of this kind have 
been seen both by Eschricht and Leuckart.* The author, upon 
one occasion, met with solid excrescences more than J inch in 
height, studded closely, over the area of a crown-piece, on the inner 
surface of an old mother cyst. 

Upon the Fecundity or Sterility of Hydatid Cysts.— As 

has been already mentioned, some hydatids when examined are 
found to contain neither daughter cysts nor scolices. These are 
the so-called Acephalocysts of Laennec. It is, of course, a point of 
considerable interest to determine why such sterile cysts occur. 
It is possible that such cysts, when small, contain no scolices, 
because they are too young, for Leuckart noticed that, in the case 
of primary cysts, scolices did not occur until the cyst had reached 
about the size of a walnut. 

Then, again, the hydatid may have reached too advanced an age 
to breed new scolices, and all those previously produced may have 
degenerated. 

Besides these possible causes, there are others, which have been 
discussed by Helmf and other writers. 

Helm points out that Leuckart's statement, that Echinococci of 

•Op. cit., p. 789. 

+ (Jeber die Productivitat und Sterilitat der Echinococcus-Blasen. Dr. Hermann Helm, in ArehiT 

tar Faihol Anatomie und Physiologic und fUr Klin Medicin, Berlin, 1880. p. 141, uid aeq. 
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the biain are always sterile, is a mistake, and he records three 
cases in evidence to the contrary. He is of opinion that many 
oaosee may occasion sterility in Echinoooccus. Thus he suggests 
an inherited debility in the embryo ; that the juvenile cyst may 
undergo dropsical degeneration ; that the " soil " in which the 
little cyst is imbedded may be unfavorable, &o. 

Probably, however, the most important causes are such as 
influence the supply of nourishment to the parasite. Thus de- 
generation or inflammation of the organ in which the cyst lies, 
by interfering with the supply of blood to the fibrous capsule, may 
not only prevent the development of scolices in it, but may even 
cause the death of the parasite. In support of his view, Helm men- 
tions that the hydatids seen by Charcot and Davaine, attached by 
slender peduncles to the mesentery (see Fig. 83), were all sterile, 
whilst hydatids found in other 
ports of the body of the same 
person contained scolices. 

Then, extreme induration, 
thickening, and calcareous de- 
generation of the fibrous cap- 
sule must seriously aSect the 
vital energy, and may, indeed, 
arrest the very life of, the 
contained parasite, by inter- 
fering with the process of 
diosmosis, whereby it receives 
its food supply. Much further 
inquiry is needed upon this 
point ; for example, as to the 
influence of " variation " in 
I Echinococcus. For it is cu- 

I nous that the type found in 

Jfc. man should be principally E. 

B^B , altricipariens, whilst in the do- 

^IP' mestic animals there should, 

only exceptionally, be found 
daughter cysts. Probably a 
pediclM. frfj Anoftra difierence in the nature of the 

1 verv long and BlendeT . . • ^l -. . 

Davaine.) "" "" "—'"■" *'"■ *""* 




Fig. 83. — Poduncnlated hydatid cyste ot- 
wrred fay Charcot and Davaine. fa. aj 
BtaaU inteetine. fi. t.J Mesentery, ' 
CyriB with 



soil will explain the fact. 
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The Multilocular Hydatid CjBt — Synonyms.— AlYeohT 
colloid of liver. 

Die Multiloculare nlcerirende Ecliinococcas-G^schwidst. Alyeo- 
lar Colloid der Leber. (Zeller.) 

Tumeur Hydatique Alveolaire (Carridre) Tumeur a Eoihiiio- 
coques Midtiloculaire. 

Under the designations mentioned above, a very curionB form of 
Hydatid tumour has been known to pathologists for the last thirty 
years or so. 

The earliest record of this disease was apparently made by Buhlf 
in 1852.* Two years subsequently^ Zeller described a case where, 
upon microscopic investigation, Echinococci were found in the 
growth, but he regarded their presence as merely a curious epiphe- 
nomenon. In 1855, however, Yirchow, in his usual masterly 
manner, established the true pathology of the disease, and beyoi^ 
question demonstrated that these tumours have nothing to do with 
either cancer or alveolar colloid.t 

Since then, other writers, e.g., Carri^re and Marie Prougeansky^ 
have amply borne out the pathological views of Virchow. 

That this form of Echinococcus is rare, is well exemplified by 
the facts that Carriere records only eighteen cases, and Marie 
Prougeansky only nineteen. The writer has not been able to find 
any record of such a case as having been observed in Australia, 
where Hydatid disease is so prevalent. 

Before proceeding to the description of this remarkable patho* 
logical product, it is necessary to remember that it is by no means 
uncommon for Hydatid cysts to exhibit a saccidated form. Owing 
to some irregular obstruction, encountered by them in their growth, 
some portions project beyond the rest, and we then have a single cyst 
with more or less numerous loculi connected with the common 
cavity. Each pouch of the cyst acquires its special adventitious 
sac, and thus we have the appearance of a growth consisting of 
several nearly distinct pouches. These appearances were described 
and figured by Kuhn.;^ 



•Ulust MOnchener Zdtung, Vol. 1. 1852. 

tVerhandlangen der Fhysikalish, Med., Gesellschaft in Waraborg, 1855. 

X Recherches sur les Acephalocystes, par le Doctour Kuhn. Strossburg, 1832. 
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According to him, Buch groups of Hydatids aro fi-cquontly met 
^ with in the liver of the ox. 

llie different locnli in ivhich the 
cyst lies commnnicate with one 
another, so that there really is one ad- 
ventitiouq sac, divided into several 
different compartments. 

In the specimen (Fig. 84) the en- 
tire growth was undergoing the so- 
called atheromatous degeneration. 
FiR.SI.— LoculatedUydatidB, This form of Hydatid has also been 

b chief flbnnu capsule. 01 Ecbmococcus racemosus. 

^^^^T|^-^^ Pathological Anatomy. — The chief charac- 

mj^KS/^^^ teristics of this variety of Hydatid are : — 

^^K^^Bm 1^*'- I^ multilocular structure. 

^^^^ ^^ 2nd. Its tendency to undergo, at various 

^i^r spots in its interior, a process of what may be 

Fig. M.-Echino- regarded as ulceration. 

(After Leuckart.) 3rd- its tendency to end fatally. 

According to Ott, this form of cyst has been observed in the 
Liver, and in certain bones (i.e., the Tibia, the Cranial bones, and 
those of the Pelvis) ; but there ia no satisfactory evidence that it 
really has ever been found connected with the osseous system, and 
it seems that the cases of this kind referred to by Ott were merely 
instances of Hydatids, partly collapsed, and contained in locuti of 
the bones in question. 

In the eighteen cases collected by Carri^re, the seat of the 
disease was seventeen times in the liver, three times in the lungs, 
and once in the peritoneum. 

In respect of the organs most commonly attacked, the disease 
resembles the common form of hydatids, as might have been ex- 
pected. So also, with regard to locality in the organ affected, the 
la^er right lobe of the liver being far more frequently invaded 
than the smaller left one.* 

Imbedded in tbe liver we find a solid tumour, varying in size in 
tile cases recorded from that of a duck's egg to twice the size of a 

• Id pdnt of K^ght, tbc right lobe is to tbe lelt abgnt ss bii to one. 
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man's bead. Between these extremes there may be found all inter- 
mediate magnitudes. 

The tumour is heavy, tough, and of cartilaginous or even bony 
hardness, but it is not imiformly so in all parts, and it may ezhilnt 
local, or even general, fluctuation. Usually more or less rounded 
in shape, it may be pyramidal or irregular at times. There may 
be only one, or many, foci of disease, and, in the latter case, the 
separate foci may either be completely isolated, or they may be 
C(mnected by communicating bands of degenerated tissue. Wben 
there are several growths present, projecting above the general 
liver surface, they may bear a deceptive resemblance to scirrhous 
nodules. 

Upon section the surface shows numerous small cavities of 
irregular shape, irhich are separated from one another by con- 
nective tissue bands of varied thickness.* 

In the loculi there is 
found a moderately trans* 
parent gelatinous pulp. 
Here and there a blood- 
vessel or a degenerated bile- 
duct courses through the 
mass, but within the limits 
of the tumour proper the 
liver substance has totally 
disappeared, and the gland 
structure is usually toler- 
ably sharply defined at the periphery of the growth. Towards 
the circumferential part of the section the alveoli are usually 
small, and the connective tissue element predominates, and in the 
very outer portions there are sparsely- 
scattered solitary liver cells and acini. 
The liver cells, however, are degene- 
rated, their nuclei are indistinct, their 
contents showing fat granules and 
biliary coloring matter. 

T ., . 1 ij . /• 1 Fig. 87.— EchinococcuaMulti- 

In the central older part are found loci^ri*, magnified so m. 
irregular cavities, varying in size from (After I.euokwrt] 




Fig. 86.— Section through a maw of Echiso- 
coccus Multiloculuis, natural lize. (Aftat 
Leuckart.) 
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that of a pea to that of a man's fist. These are plainly the 
results of an ulceratiye process. In some cases, the larger cavities 
do not show the samo preponderance towards the central parts of 
the growth, but large and small excavations are scattered indifie- 
rently over the entire surface of the section. 

Occupying these cavities is a dirty, thickish, pulp, consisting of 
gelatinous particles, hyaline membranes and skins, crystals of 
hssmatoidin, bilirubin, margarin, and cholestearin, as well as 
biliary deposit and detritus. 

The walls of the cavities are eroded, and perforated by orifices 
leading into adjacent loculi. On the surface, there are seen 
shreds of the degenerated tissue, projecting into the cavity. 

The amount of damage done to the normal tubular structures of 
tlie organ varies. Sometimes the canals are merely narrowed : At 
other times the biliary ducts, blood- vessels, and lymphatics of the 
part have become more or less completely obliterated and des- 
troved. 

The lymphatic vessels have been seen distended, in places, 
into knots. Even the vena cava inferior, outside the liver, may be 
compressed, or invaded by the growth. 

, The Microscopic Structure of Multilocular Ulcerating Hydatid, — 
The general naked-eye character of alveolar structure is found 
also to prevail, on a small scale, in microscopic sections. 

The stroma consists of the ordinary connective tissue fibres 
mixed with elastic fibres. 

There are also abundant rounded, fusiform or irregularly- 
shaped cells, oflien anastomosing freely with one another. Here 
and there are seen pigmentary deposits derived from the bile. In 
the neighborhood of the cavities fat granules and crystals of 
bsBmatoidin occur. 

Here and there, but especially towards the periphery of the 
growth^ there may be found hepatic cells in a condition of more or 
less advanced degeneration. 

Within the loculi of this connective tissue is found a gelatinous 
substance consisting of membranes, which are sometimes folded 
upon themselves several times, or which may form a single mem- 
brsCkious layer, lining the interior of a loculus. These membranes 
present the usual stratified structure of hydatid cysts. They are 
hyaline, transparent, and, usually, nearly or quite colorless. 
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As regards the causes that lead to this peculiar form of Echino- 
coccus very little is known, Virchow was of opinion that it was 
due to the development of the parasite in the Ijrmphatic canals of 
the part. Schroder van der Kolk, Friedreich, and Morin thought 
the primary seat to be in the biliary-canals, and Leuckart is in- 
clined to localise it in the blood-vessels. 

We are now in a position to summarise as follows, viz : — 

That there is but one species of Echinococcus, which, however, 
may be found in four varieties. 

Ist. As an Acephalocyst. Here we have the Ectocyst or Cuticula 
lined with an Endocyst, which, however, has either not yet reached 
the stage of maturity to form brood-capsules or secondary cysts ; 
or, having reached the age, it has not acquired, or has lost, this 
power. 

2nd. The variety known as E. Scolicipariens or E. Simplex. Here 
there are brood-capsules formed, which in turn give rise to scolioes. 
Inasmuch as the two next-mentioned forms also give rise to scolices, 
the title Echin. Scolicipariens is a less distinctive one than Echin. 
Granulosus. 

3rd. Echin. Altricipariens or Veterinorum, where daughter cysts 
are developed. Of this, there are two sub- varieties, the Exogenous 
and the Endogenous ; but between E. Altricipariens and £. Solici- 
parions, no specific distinction exists. Both may be found in the 
same host together. 

4th. The Miiltilocular variety. 

The Spontaneous Death and Decay of Hydatid Cysts. — 

Echinococcus, like every other animal, is born, grows, and ulti- 
mately, as regards the individual form, dies. If the host of a 
living scolex-containing Hydatid becomes the prey of a dog or 
wolf, the cystic worm itself ceases to exist, but the living scbKces 
form the starting-points of a new generation. 

But the Hydatid cyst may, whilst still within the body of its 
living host, burst, and the place and mode of this spontaneous 
rupture will have the most important consequences, both for the 
host and the parasite itself. 

Thus, if the rupture occur into any of the passages communicat- 
ing with the exterior, cg.^ the intestinal or bronchial tract, then 
the Hydatid will be discharged into the outer world, perhaps with 
a vast number of still living scolices attached to it These may 
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then be swallowed by dogs^ as is probably often the case in lee- 
landy and thus a new brood of TsDniaD be produced. 

But, on the other hand, if the Hydatid ruptures into an enclosed 
space, such as the pleural or peritoneal cavity, the destruction of 
the parasite, and the death of the host, will usually result. 

But there is yet (apart from surgical interference) another mode 
of death to which the hydatid is liable, for it may die whilst still 
enclosed in the liying body of its host. 

In this case its death occurs in its berth, and its cradle forms its 
shroud. It is, of course, impossible to estimate in what proportion 
of cases Hydatids reach this end ; but it is, although not very rare 
in man, certainly far less common than the occurrence of rupture. 
It is chiefly in small cysts that this is most likely to take place, 
and there is reason to think that it occurs more frequently in oxen 
and sheep than in man. 

Gases are, however, not rarely encountered in the post-mortem 
room, where, either in the liver or some other organ, there are seen 
one or more Hydatid cysts, which, instead of containing the usual 
watery or thick fluid, have, instead, solid contents much resembling 
ordinary putty in appearance. Under the microscope, this putty- 
like substance is found to consist of fat and granular debris, carbo- 
nate and phosphate of lime, cholestearine, booklets, and debris 
of Hydatid membranes and scolices. 

Cysts containing such matters have been frequently observed and 
described as Atheromatom cysts of the Liver; and instances of ** sup- 
'^purated Hydatids," ^* Hydatids converted into abscesses," or into 
'^ tubercles," are by no means rare in the records of medicine. 

It is probable that, in nearly all these cases, what really had taken 
place was a more or less advanced degree of this so-called athero- 
matous degeneration, the earlier stages being represented by thick 
fluid contents, bearing to the naked eye a most deceptive resem- 
blance to pus, but under the microscope consisting of innumerable 
granules, insoluble in ether, and mixed with granular masses of 
somewhat indefinite ^outline. A further degree of this change re- 
sults in the production of a matter resembling crude tubercle so 
closely that Jenner thought that he had found the origin of 
tubercle in Hydatids. 

The most advanced degrees are represented in those cases where 
the contents of the sacs have acquired the consistence of putty or 
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thiok plaster, and, finally, when there remains nothing but an en- 
capsuled cretaceous nodule. 

That the causes of these degenerative changes must be looked 
for in the local conditions of the parasite itself, and not in the 
state of health of the host, is amply shovn by an observation re- 
corded by Cruveilbier, where a hydatid of the spleen contained a 
matter resembling plaster, whilst a cyst of the liver had contents 
like pus, and Bremser observed in the ox healthy hydatid cysts 
side by side with others undergoing all degrees of degeneration. 

It is clear, therefore, that it is to local and not to constitutional 
causes that these degenerations are referable. 

As has been alreadystated, atheromatous changes are found chiefly 
in cysts of small or moderate size, and Dr. Kelly* remarks that— 

" As a rule these cysts are not di^nosed during life, as they do 
*' not in general exceed the size of an orange, are often on the under 
" surface of the liver, and seldom produce any symptoms by which they 
" may be recognised." 

However, instances are not wanting of very large cysts found in a 
condition of more or less advanced atheromatous degeneration. 

The general characters of these degenerated Hydatids were well 
described by Kuhn, in 1832.t 

If a section be made of a solid atheromatous nodule, it will be 
seen to show, externally, the original capsule ofteo much thickened 
and degenerated ; inside this there is cheesy or " tubercular" matter, 
often yellowish in color, which encloses 
the folded remains (c) of the true parasite, 
which are often studded with calcareous 
concretions (e). 

The collapsed hydatid, when removed * 
from its adventitious capsnle and floated 
out in water, is often found to be very 
much larger than its fibrous sac, and 

hence the folded-up appearance presented pj^ gg J.,, ju^^^t^^ „ 
by the parasite whilst contained in its Hydatid cyst from the apleen of 

nn'oinnl Bitiifltimi an 01. fl, Saction of the capsule : 

Onginal situation. j_ „ Tubercular" matter; Wfie- 

Sometimes a degenerated cyst is found ,''?^j!.^°'/*^ "'"'V f- ^"''■ 

1.1 £11 J '.L 11 J J 1.. liteproceMofcyst (.Caloareoiw 

completely hlled with collapsed daughter conoretioiis. (After KuhD.) 

a : bT Clurlei Ksllr, M.D. " The Btllliih ud FOKlini 
ir In manl^re dopt oe« produeticHu puuiln penmit 
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cysts, which may be then as closely packed as the dried raisins of 
commerce.* 

Gases of this kind have been recorded by Budd,t Murchison,$ 
Brighton and others. 

In all these cases of spontaneous cure of hydatids, the fibrous 
sac has always been found thickened and degenerated to a greater 
or lesser degree. It may be dense and fibrous, or studded in 
places with patches of cartilaginous toughness, or invaded by cal- 
careous degeneration. 

In some instances, the entire wall has been found completely 
"ossified,'* as in the case of a cyst the size of an orange, recorded 
by Bright § ; usually, however, calcification occurs only in patches. 

The fibrous sac, being derived from the connective tissue of the 
organ which harbors the hydatid, may share in the diseases of 
the organ, £.^., carcinoma or lardaceous degeneration. Instances 
of liver cysts afiected by both the last-named diseases have been 
recorded by the author.^f Dr. Whittell, of Adelaide,** first drew 
attention to the fact that minute bodies resembling Psorospermia 
were to be found in the contents of hydatid cysts undergoing 
spontaneous degeneration. He concludes from his observations : — 

Ist. That PsorospermiaB are frequently to be met with in 
hydatid cysts, their existence there afibrding an example of a 
parasite within a parasite. 

2nd. That these bodies are not found in the early life of the 
hydatid. 

3rd. That when they are found, they afibrd evidence that degene- 
rative changes have already commenced in the cyst. 

Dr. Whittell describes these objects as — 

" Flattened bodies, the greater number of which are ovoid in 
" shape. The largest I have measured was -5+5- inch long, and Tiftro incn 
" wide. Some of the smaller specimens measured tbVjt inch long and 
" xsW inch wide. Some are considerably elongated, while others look 

- . , , .^ - .li ■ I ■ .M 

* Budd. Diseases of the liyer. t Budd. Diseases of the liTer. 

t Transactions of the Pathological Society. Vol. xviii., p. 125. 

II Gay's Hospital Beports. Vol. ii. Series I., p. 450. 

\ Gay's Hospital Reports. Vol. ii., Series I., p. 462. 

IT Hydatid of liyer, followed hy carcinoma. Case 2. Hydatids of Uyer, simalating cyst of spleen. 
Lardaceoas degeneration of liver, spleen, stomach, kidneys, and intestines. Cose 3. The Medical 
Times and Gazette, NoTember 6th, 1880. 

*• " On the association of bodies resembling Psorospermia, with degeneration of hydatid cysts," by 
H. T. Whittell, M.D., F.R.M.S. Joamal of the Qaeckett Microscopical Olab. No. 43, vol. vi., p. 47 , 

Q 
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" like mere specks irnder a J objective, but when carefully examined 
" under a -aV inch immersion lens, they show the same appearance as the 
*' larger specimens. Dilute acetic acid does not appear to affect them, 
" nor do they polarise light. I have been unable, with the highest 
" powers in my possession, to make out any internal structure." 

The writer has met with bodies resembling those described by 

Dr. Whittell in some cases of atheromatous cysts. 

It is interesting to note that cholestearine plates may be some- 
times found in hydatid cysts, whilst the contained fluid shows no 
other sign of degeneration than a faint opalescence ; even in such 
cases, however, the scolices present show plain indications of de- 
generation. 

In the cases collected by Kelly the locality of the degenerated 
cysts was as follows : — 

Situation. No. of Cases. 

Liver 32 

Omentum 3 

Spleen 1 

Between Bladder and Rectum 2 

** Stomach and Colon ........ 1 

In Vertebral Canal 1 

Total 40 

Considerable difference of opinion prevails as to the causes that 
lead up to the death of the parasite, but the conceivable causes may 
be classified into two groups — 

Ist. Those acting directly upon the parasite. 

2nd. Those acting upon the parasite by the intervention of the 
. Fibrous capsiile. 

Of the first group of possible causes, one of the most important 
is probably the excessive multiplication of daughter cysts. Sir 
Thomas Watson holds this as a probable cause of its death. He 
Vrites : — 

" Sometimes the whole colony perishes while yet hid in its dwelling- 
" cave, all the enclosed Hydatids losing their vitality and shrinking up 
" as their fluids are absorbed. It may be that they increase in number 
" and in size till the crowding and pressure prove fatal to them. Their 
" former domicile now becomes their tomb, and effectually precludes any 
'' contamination of the fluids of the body, or irritation of surrounding 
" textures, by their remains."* 

That this is a potent cause in some instances can hardly be doubted. 
A second probable cause is that the Echinoeoccus cyst, like all 



• 



Lectures on the Principles and Practice of Physic, vol. ii., p. 561. 



CAUSES OF SPONTANKOUS DEATH OF liYDATIDS. 115 

other liying organisms, has a certain term of existence, after having 
reached which its vitality is exhausted and it dies. 

However, in some instances, at least, it is evident that under 
&vorable circumstances its natural term of life is a very long one. 

It seems certain that by far the most common cause of death of 
the Hydatid must be sought for in the condition of the fibrous 
capsule, and the steps of the process may be regarded as tolerably 
well explained by the observations of Cruveilhier,* Kuhn,t Kclly,+ 
Leuckart, and others. 

As soon as the hexacanth embryo has ceased its active wander- 
ing and has settled itself for life in the liver, for example, a process 
of encapsuling occurs, at the expense of the organ invaded. In the 
case of the liver, the little parasite always, according to Leuckart, 
starts its sedentary life in an interlobular space. Hero a prolifera- 
tion of the connective tissue occurs, which results, in the first 
place, in the production of a cellular envelope. With advancing 
time this acquires increased consistency and thickness, until, at last, 
we have a more or less thick and firm fibrous capsule, the inner 
surface of which is smooth and lined with a kind of epithelial layer. 
The fibrous capsule thus formed is usually well supplied with 
blood-vessels, which can often be seen to commence in the healthy 
tissue of the organ adjacent to the parasite, and to ramify out into 
the fibrous sac. 

It is only through the vascular supply of this adventitious sac 
that the imprisoned Hydatid can receive, from the blood of its host, 
the pabulum necessary for its life, and without a sufiicient supply 
of nutriment the hydatid, like any other living animal, must die. 

The fibrous sac, like all similar growths, tends with advancing 
age to contract and become more dense, and in doing so it will 
diminish the calibre of its vessels, and this, by interfering with the 
circulation in its substance, leads up to calcareous degeneration. 

In some cases, it is alleged that true ossification occurs in portions 
of the capsule. 

That these degenerative changes are due to local impairment of 
the vascular supply is shown by the circumstance that, almost 
invariably, extreme induration and calcification occur only in 
patches of the capsule, other parts remaining unaltered. 



• Anatomie Pathol Generate, Tome iii. ■♦• Recherches sur les Ac^phalocystes. t On.the spontaneous 
cure of Hydatid cysts. " British and Foreign Medico-Chirurgical Eeview," Oct., 1869. 
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the cases which attain sometimes a large size, and may require opera* 
tive interference ; they may be diagnosed during life." 

In favor of his views Kelly advances the facts that none of theae 
cases exhibit signs of cicatricial contraction of the fibrous sac, e.g*^ 
puckering and shrinking, even in instances where the hydatid 
itself, when floated out in water, is found to have a superficies three 
or four times as great as the enveloping capsule. 

Again, he remarks that " no cases of spontaneous euro have been 
" found in the lung or brain, or anywhere where enough resistance 
" cannot be ofiered." 

This, however, is not quite correct, for Kuhn* describes and 
figures several instances of " atheromatous,'' or " tubercular" cysts 
from the lungs of oxen, and, even in man, such cases have been 
observed ; thus Dr. Allen, of Melbourne,t tas recorded two cases 
of the kind, and others are not wanting in the records of medicine. 

Again, in the case of lung hydatids, rupture into a bronchial 
tube is so common a termination that from this circumstance alone 
no particular inference of the kind drawn by Kelly can hold good. 

Besides, the comparative rarity and the great danger of echino- 
coccus in the brain would render it unlikely that degenerated 
hydatids should be recorded as occurring in this locality. 

Kelly sums up the conditions favorable to the spontaneous cure 
of Hydatids thus :— 

1st. A thick, unyielding outer fibrous sac. 

2nd. Relative disproportion of growth between the "endocyst** 
[i,e,y the parasite] and the sac in which it lies. 

3rd. Calcareous or atheromatous changes in the fibrous tissue 
which forms the sac. 

4th. Situation in a confined part, so as to prevent rapid growth. 

It does not seem likely that the mere situation of the hydatid 
has much influence in causing spontaneous death, otherwise hyda- 
tids occupying the interior of bones could hardly escape this fate. 
The author has had under his care a case of hydatids occupying a 
cavity excavated in the substance of the right iliac bone, where no 
trace of degeneration had occurred in the cysts evacuated by ope- 
ration. Moreover, Kelly himself records, in his table of cases^ three 
instances of omental cysts, as well as one where the cyst lay between 

*0p. cit., Figs. 5, 6, and 9. 
•f NoteR of cases of Hydatid disease, from the pathological records of the Melbourne Hospital (cases 
11 and 18), fiom the Australian Medical Jounutl^ 1881, pages 193 and 200, bjr Prof. H. B. Allen. 
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the 8tomach and the colon, all of which had undergone sponta- 
neoui cure. 

Now, it is scarcely possible to conceive any locality in which a 
Hydatid could meet with less resistance than in the last-named 
places. 

It is probable, then, that the spontaneous death of the Echino- 
coccus cyst may arise either because the animal had reached its 
natural term of existence, or in consequence of an excessive pro- 
duction of daughter cysts, or as a result of the degeneration of the 
Fibrous ci^ule, whereby its supply of nourishment has been re- 
duced to the starvation-point. 

Of these probable causes, undoubtedly the most generally im- 
portant is the condition of the Fibrous capsule. 

Upon the Distribution of Hydatids in the Human 

Body. — ^Echinococcus enjoys a wider distribution of seat in the 
interior of its host than does any other parasite. 

No blood-containing organ or tissue is sacred from its invasion. 
The liver, the lung, the brain, the heart, nay, even the very mar- 
row of the bones, are liable to harbor this pest. 

But the various parts of the body are by no means equally 
frequently infested, as will be seen by reference to the subjoined 
table, copied from Neisser.* 

Table showing the Number of Gates in which the various Organs and Tissues were invaded 
by JBehinoeoeeuSf principally or entirely European eases. 



Organ or Tiseue. 



lirer • •• 

Lung 

Spleen 

Pleura 

Organs of circulation 

Cnmial cavity 

S]^inal canal . 

lodney 

True pelvis 

Female organs <xF generation and ) 

mamma / 

Kale organs of generation 

Bones •• ..•• .. .... .••• .... — .... 

Face, orbit, mouth 

Keck 

Trunk and Umbs , 

Onientum 



Davaine. 


Bcicker. 


Nduer. 


166 


27 


461 


40 


5 


67 


— 


4 


28 




— 


17 


12 


1 


29 


22 


— 


68 


3 


— . 


13 


31 


2 


80 


26 


1 


36 


13 


— 


44 


3 


_^ 


6 


17 


— 


28 


16 


— 


21 


7 


— 


10 


20 


— 


— 


^— 


— " 


2 



Finaen. 



69 % 176 
3 " 



3 
54 



• Die Echinococcen-Krankheit, Ton Dr. Albert Neisser. Berlin, 1877, p. 25-26. 
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Dr. Oftler supplies the following record, showing the organs 
attacked in the cases of Hydatids collected by him from Tarious 
sources in America.* 

TahU tf Cases of Ujfdatids oiserved i« Auuriia. 



Oriran Affected. 



Namber of 
Cue*. ! 



Orfan Affected. 



Liver 

Hpleen 

I'Un« 

Abrlomiiuil wall 

Bladder 

Bones 

Peritoneum, Omentum, 

Meaentery 



Number of 



44 
4 

2 
1 
1 



and 



PclTis 

Brain , 

Stomach 

Sub-cutaneous 

In common bile-duct 

Discharged from intestines , 

Vomited 

Expectorated 



4 
2 
1 
1 
1 
5 
2 
2 



From the statistics of Hydatids procured from the principal 
hospitals of the Australasian colonies, and tabulated by the author, 
the subjoined table has been prepared^ showing the proportion in 
which the various parts of the body were invaded. 

Table ezhihiting the proportion in which the various Organs and Tissues of the Body am 
attacked by Hydatid Disease, as shoum by the Statistics of Australasian Hospitals, 

CLASS A. — SINGLE CTST. 



Locality of Cyst. 



A. Organs of Abdominal Cavity — 

Liver 

Omentum 

Peritoneum 

Spleen 

Aidney 

Uterus 

Ovary 

Prostate gland 

** Elsewhere in the abdomen " . . 

B. Organs of Cavity of Thorax-^ 

Lung 

Pleura 

Heart 

"Thorax'» 



o 






306 
12 

3 
2 
4 
3 

24 



83 
2 



60 
1 

2 
1 

4 
1 
4 



8 
1 
2 





• 


J) 




1 


-<« 


'3 


|1 


§ 


O** 


s 


00 


a 


134 


3 


6 


— 


1 




2 


1 

1 




5 


— 


42 




1 


— 


1 


— 



^3 



S3 
1 



21 
1 

1 
3 

4 
1 

— 1 



— 1 



8 



o 



532 
19 
1 
6 
8 
9 
9 
1 
34 



134 
2 
4 

1 



On Kchinocooou*; DUchac in America," by William Osier, M.D., M.R.C.P. (Lend.), in the 
** American Journal of the Medical Sciences." October, 1S82. 
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OLAM A.'BnrOLB CT0T — tOHttHUed. 



LocaUty of Cytt 


• 

> 


II 


1 . 

• 

r 





r 


t 


f 

t 




• 

1 


C. Nervous System^ 
















Bndn .«.. ..t.ttitt...... 


5 


2 
1 


1 


— 


1 
1 


— 


9 


Soinal cord • 


2 


D. LocomotWe Organs — 
















Muscles 

Bones 


4 


♦4 

2 


6 


— 


— 


"■^ 


13 
2 


£. Sub-eutaneous Cellular Txssms— 


C 


tl 


J» 


— 


4 




20 


Female breast 


2 


— 


1 


— 


— 


— 


3 


Situation not mentioned 


616 


1 1 


23 


— 




I 


511 




972 


95 

1 


230 


6 


39 


9 


1,360 



CLASS B. — MVLTIPLB CT8TH. 



Localitj of Cjstii. 



In the liver only 

In liver and lung 

Liver, lung, and omentum 

liver and kidney 

Liver, spleen, ludney, bladder, ) 
and mesentery / 

Liver, and '^ elsewhere in ab- 
domen " 

liver, omentum, and testis 

•' Abdominal cavity " 

In the lungs only 

Lung, heart, and spleen 

Lungs and pericardium 



I 



o 



6 
9 
1 
3 



4 
1 

2 
1 
1 



29 






7 
2 



14 



i 






9 

or 



h3 



6 
6 



18 



3 



3 

o 
H 



22 

16 

1 

3 



18 

1 
1 
2 
1 
1 

67 



If we examine thp figures recorded by Neisser (whicli include 



* Including the diaphragm once, and one " sub-ecapnlar" cyst. -f Over the deltoid muscle, 
t Including one in the forehead. Three in the neck and one in the cheek. Some of these may have 
been deep-seated. 

R 
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the tables of Davaine and Booker), we find that, out of a total of 
900* cases, 451 occurred in the liver, and sixty-seven in the lungs ; 
but if we similarly examine the tables of the Australasian hospital 
cases, we find that, out of 800 instances in which the situations of 
the hydatids were recorded, in the class of single cysts, the liver 
was the seat in 532 instances, and the lungs in 134 cases. From 
this it appears that Echinococcus occurs with especial frequency in 
the liver, but that in Australasia a disproportionately large number 
of lung hydatids had been observed ; this will be rendered more 
clear perhaps if the percentage proportion be noticed, as in the 
table adjacent. 





Proportion per cent, of Total Cases. 


Ratio of Lun^ to Lirer 


Organ. 


Neisser's Table. 
(Europe.) 


Author's Tables. 
(Australasia.) 


Case*. 
(In round numbers.) 


Liyer ..•••....• 


60-11 
7-44 


65-76 
16-56 


In Europe, 1 to 6^ 
In Australasia, 1 to 4 


Lung 



It has been noticed by .T)r. Dougan Bird,t of Melbourne, that 
there is a " remarkable frequency of lung hydatids here (i.c, in 
"Victoria) relative to those in the liver or elsewhere," and the 
figures just cited bear out the general correctness of Dr. Bird's 
opinion. The explanation ofiered by Bird is that — 

" The dust of our streets (in Melbourne) is the result of mud from the 
frequent use of the Yan Yean hydrant, dried by the hot wind, and 
powdered by the constant traffic of the day. It is notorious that this 
fine dust does, during respiration, enter the air passages, more par- 
ticularly of women, who are less protected about the mouth and nose, 
by hair, than men. Nothing is more likely than that the dried-up 
ovum, revivified by the moisture and steady warmth of the body, should 
now commence its new career. Any one who has witnessed the draft- 
ing of sheep or cattle on a hot day will readily understand how well 
this dust theory applies also for the explanation of the origination of 
pulmonary hydatid in those engaged in pastoral pursuits, the readily- 
dried and pulverised droppings of the sheepdogs furnishing the 
materies morhi ready made on the spot." 



(4 
(i 

(( 



* Neisser makes his total amount to 983, but the correct sum total of his fipires amoniits onlj to 
900. Op. cit., page 36. He gives no explanation of his anomalous total. 

+ " On Hydatids of the Lung,»' S. Dougan Bird, M.D. Alelboumo, 1877. Second edition, pp. 9 
and S. 
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It is evident, however, that the hypothesis propounded by 
Bird is not in harmony with the views of most authorities on 
the subject^ for it is commonly believed that the eggs must ob- 
tain entry into the stomach, in order that their shells shall be 
digested, and the enclosed embryo released. Whether this be so 
or not must, for the present, be regarded as uncertain, for 
although the statistics of Australian cases apparently lend sup- 
port to Dr. Bird's views, yet it must be borne in mind, that in 
countries where Hydatids are comparatively rare, a greater num- 
ber of lung than of liver cases may escape recognition, and this 
may be the cause of the smaller ratio of lung to liver cases re- 
corded in Europe. 

As to the causes which influence the seat of Hydatids in the 
body, it may naturally be supposed that the liver becomes the most 
frequent seat of these cysts, because the embryos, afber finding 
their way into the portal vein, here meet with the first obstruction 
to their passage through the capillary system ; but many do find 
passage through it, and travelling through the inferior vena 
cava, enter successively the right auricle and ventricle of the 
heart, and thence by the pulmonary artery reach the pulmo- 
nary capillaries, where, again, a considerable number abide ; others 
run the gauntlet of this second obstruction, and pass by the 
pulmonary veins into the left side of the heart, and sub- 
sequently become conveyed by the current of the systemic cir- 
culation to the most remote and varied parts of the body of their 
host. 

It is probable, however, that this simple and almost mechanical 
explanation does not convey the whole truth, for it is notorious 
that every cystic Tapeworm has certain chosen seats ; thus Cysti- 
cercus afiecta the cellular tissue and the eye, Coenurus the brain in 
sheep, &c., and so, probably, has Echinococcus its more and less 
congenial habitats. 

The following table, in which the records of Hydatids from 
European, Australasian, American, and Indian sources have been 
taken together, will show the relative frequency of the infection 
of the different organs of the body, in a total number of one 
thousand eight hundred and ninety-seven cases. 
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Table oflfi97 Cases collected from European^ Australasian, Amerieafif and Indian Sources, 
showing the Proportion in which the various Organs and Tissues were Invaded hff 
Echinococeus. 



Locality of Cyst. 



1,-^Organs of the Abdominal Cavity, 

Liver , , 

Peritoneum, omentum, and mesentery 

Kidney 

Spleen 

Stomach 

'* Elsewhere in abdominal cavity " 

In the true pelvis , 

Uterus , 

Ovary 

Bladder...., 

Prostate gland ^ 

Total 

II. — Organs of the Cavity of the Thorax. 

Lungs 

Pleura 

Mediastinum 

Heart and organs of circulation ^ 

Pericardium 

** Thorax" 

Total 

lil.^Conneeted with the Nervous System, 

The Brain : its membranes and the cranial cavity 

The Spinal Cord : its membranes and the spinal canal . . 

Total 

IV. — Organs of Locomotion, 

Muscles 

Bones 

Total 

■ 

V. — Sub'Cutaneous CeUular Tissue 

Abdominal wall 

Trunk and Hmbs 

Face, orbit, moulli 

Neck 

Total 

I ■ ■ ■ 



21 
2 
20 
21 
10 



Percentage of 
Total Cases. 




67-142 

1«370 

4-744 

2-108 

•062 

1-846 

2- 108 

1-628 

-843 

-062 

•062 



220 


11-597 


19 


1-001 


4 


•210 


35 


1-846 


2 


.105 


1 


•062 


281 


14-810 



S3 
15 


4-375 
•790 


98 


6166 



13 
31 


•686 
1-634 


44 


2-819 



1107 

•104 

1^054 

1-107 

•627 




3-899 
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Tails of 1,897 Cam, #<r.— continued. 



Loeality of Cyst. 


Numbtrof 
0mm. 


Pcfomttife 
of Total OMes. 


Yl.—MaU Orfoni of Oemration* 

Testis ^ 


6 

1 


•316 
•062 






Total 


7 


•368 






Ml.-'F&maie Mamma 


20 


1*064 






Total 


20 


1*064 







Yllh—MUeeUafiwut. 

Vomited 

Sxpectoreted 

Bischaiged from the intestines 

In the common bile-duct 



Total 



2 
2 
6 
1 




•104 
•104 
•268 
•062 



•623 



Summary, 



Hydatids connected with the abdominal cavity 

** thoracic 



II 
II 
II 
II 
II 
It 



I* 

CI 

<c 
« 
II 



l< 

IC 

(I 
II 
c< 

<l 



CI 



'^^cellaneous 



*' nervous system 

* * sub-cutaneous tissue . . 
' * organs of locomotion . . 

" female breast , 

** male generative organs, 



Total 



Percentage of Total Casei. 



71-861 

14*810 

6166 

3-901 

2*819 

r064 

-368 

*623 



99-991 



The Influence of Age upon the Probability of Hydatid 

^^eotion. — No age is necessarily exempt from Hydatid disease, 
H>^ whenever the ripe eggs of Echinococci are swallowed, infection 
^1 follow. But the chances of infection of young children and 
infants are comparatively small. 

A suckling babe is very unlikely to receive infection in any 
^ay, and yet Cruveilhier mentions the case of a child, aged twelve 
days, that appeared to have a Hydatid cyst, but, in this instance, 
there were strong reasons for doubting whether the observation 
Was correct* The present writer has however recorded the case 
of a child, aged two years and one month, where a hydatid of the 

* Principally in the Scrotam. 
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liver was operated on by him.* Bodaont found Hydatids in the liver 
of a girl four years old, and Archambault J in a child seven years 
old, who had suffered from the disease for fifteen months. 

Old age gives no exemption, for Monody met with the disease 
in a man aged seventy-seven ; and Charcot^ saw a Hydatid in a 
phalanx of the index finger of a man eighty-one years old. 

From the natural history of the disease it is evident that, other 
things being equal, the longer a person lives the greater his chances 
of becoming infected with Echinococcus, and consequently, we find 
that more than 80 per cent, of the deaths from this cause, in the 
Australasian colonies, occur between the ages of twenty and fifty, 
and that the percentage proportion of deaths rises with each 
decade of life, up to fifty, after which there is a rapid decrease in 
the number of persons living to take the infection. 

This ia evident, upon inspection of the following table and 
diagram, which show the percentage proportion of deaths from 
Hydatids occurring in each decade of ago, and also the propor- 
tions per cent, of persons living in each decade of age, to the total 
of all ages. The latter figures are the mean deduced from the 
census of April 3rd,, 1881, taken in Victoria, South Australia, New 
Zealand, and Tasmania; the census returns of Queensland and 
New South Wales not being procurable by the author. 





from HydaUdi. 


JX''.!S2S»ffiL 


Under 10 years old 


7-671 

10-725 
18-813 
ao-9T7 
21-034 
13-66* 
678a 


27-390 ■ 


















Over 60 yeara old 


5-110 ^ 



In the diagram on the oppoaite page, the proportion Of 
persons alive is indicated by the blue lines; the proportion of 
deaths from Hydatids by the red lines. 



I. (Land.;, F.a.C.S. (Eii(.| Tlu 



omh AuBtmliii, New Xtcluid, 



" X«l>Bd,i«H 



DIAGRAM 

ILLUSTRATING THE FIGURES IN TABLE 
on Page 126. 
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PART IV. 



THE GEOGRAPHICAL DISTRIBUTION OF 
ECHINOCOCCUS DISEASE. 



PAET IV.-THE GEOGRAPHICAL DISTRIBUTION 
OF ECHINOCOCCUS DISEASE. 



In all probability, Echinococcus has as wide a distribution in 
space as it has had in time, and it will probably be found to exist, 
with greater or less frequency, in all places where man and his 
faithful friend and companion, the dog, are found together. 

Up to the present time, reliable statistics showing the preva- 
lence of hydatid disease in most of the civilised countries of the 
world are conspicuous by their absence. 

Enough, however, is known to prove that this parasite flourishes 
under almost all climatic conditions. From Great Britain to 
America, from Denmark to Bengal, from Iceland in the North to 
ISew Zealand in the South, may this ubiquitous parasite be found ; 
but its occurrence is by no means equally frequent in all places. 

Climate per ae seems to exert no direct influence upon the 
spread of echinococcus infection, for it is curious to note that 
chilly Iceland and sunny Australia prove equally congenial 
climates to this unwelcome immigrant. 

It is much to be regretted that more full inquiry into the 
extent and geographical distribution of this important parasitic 
disease in the various countries of Europe has not been made. 

The data at the disposal of the writer are, unfortunately, very 
scanty as concerns European countries ; they are, however, much 
more satisfactory as regards the various colonies of Australasia. 

QBEAT BRITAIN. 

Dr, Cobbold * refers to the defective evidence supplied by the 
returns of the Registrar-General in respect to Echinococcus 
disease, and he points out that the blame should be attached, not 
to the department under the control of that officer, but to those 

* Parasites : a Treatise on the Eotozoa of Man and Animals. London, J. & A. Churchill, 1879. 
p. 258. 
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who supply the certificates of the cause of deaths. A glance at 
the subjoined table, copied from Cobbold, will show how well 
justified his criticisms are : — 

Deaths from Worms in England and Wales. 



Total 

Including— 

Porrigo 

Scabies 

Tapeworm . . . . 
Hydatids . . . . 



1868. 

172 


1869. 


1870. 


1871. 


1872. 


1878. 
183 


1874. 
188 


1875. 
227 


1876. 


148 


151 


160 


154 


204 


15 


13 


9 


9 


9 


14 


5 


16 


7 


6 


2 


7 


1 


4 


2 




5 


2 


8 


3 


6 


3 


5 


3 


5 


5 


2 


20 


20 


33 


37 

! 


41 


34 


29 


43 


31 



1877. 



225 



13 
3 
6 

51 



It certainly is difficult to conceive upon what biological principle 
deaths from Porrigo and Scabies are referred to "Worms," and 
Cobbold remarks : — 

" Now, death from Taenia is certainly a very rare occurrence, although 
grave nervous symptoms are not imfrequently due to its presence in 
man. Thus I am inclined to regard the forty-six reported instances of 
death from this cause as a redundant estimate. On the other hand, I 
am surprised to see no specified instances of death from Lumbricoid 
Ascarides, from Oxyurides, or even from Cysticerci, which now and 
then take up then* residence in the human brain. 

" As regards Hydatids, I believe the returns to be excessively deficient. 
In place of an average of thirty-four deaths annually from this cause 
in the United Kingdom, I am of opinion that at least 400 deaths are 
due to Hydatids. This opinion, and the data on which it was founded, 
were communicated by me twelve years ago to the Linnean Society, 
and I have since become acquainted with facts which lead me to con- 
clude that my original estimate was very much below the mark. The 
post-mortem registrar of one of our large hospitals has told me that of 
late years as many as ten deaths might be reckoned as annually due to 
Hydatids in their institution alone. At a smaller hospital I ascer- 
tained that the average was about ybwr. Obviously, if these estimates 
are correct, the Registrar-General's returns for the United Kingdom do 
not record a tithe of the annual mortality due to hydatids." 

The opinion thus expressed by so distinguished an authority as 
Dr. Cobbold must necessarily carry great weight ; still, it appears 
to the present writer that it would be interesting to note the num- 
ber of deaths attributed to Hydatid disease in England and Wales 
during the decade 1871-1880, as deduced from the published 
returns of the Registrar-General for those years. 



it 



HYDATID DISEASE IN ENGLAND AND WALES. 



131 



Table showing the Number of Deaths returned as due to Hydatid Disease in England and 

Waies during the decade 1871-1880. 



Year. 


Deaths from Hydatids. 


Deaths from all Caoies. 




Males. 


Females. 


Total. 


Hales. 


Females. 


Total. 


1871 
1872 
1873 
1874 
1876 
1876 
1877 
1878 
1879 
1880 


13 

28 
22 
21 


18 

31 
29 
39 


37 
41 
34 
29 
43 
31 
61 
59 
61 
60 


265,563 
255,135 
254,985 
272,178 
282,202 
265,076 
260,567 
278,772 
271,496 
273,442 


249,316 
237,130 
237,535 
254,454 
264,251 
245,239 
239,929 
261,100 
264,759 
265,182 


514,879 
492,265 
492,620 
526,632 
546,463 
510,316 
500,496 
539,872 
526,256 
528,624 




436 


2,679,416 


2,498,895 


5,178,311 



This shows that one death out of 11,876 was due to Hydatid 
^ease during the ten years over which the table extends. 

There is a second source from whigh it appeared to the author 
that information bearing upon this point might be gleaned, viz., 
the annual statistical records of the various London and provincial 
hospitals of Great Britain. 

Accordingly, about five years ago, circulars, accompanied by 
suitable printed forms, seeking information upon the subject in 
question, were forwarded by him to nearly all the chief London 
and to many of the leading provincial hospitals. 

Unfortunately, replies were received in only two instances, viz., 
from the London Hospital and from the Bristol Royal Infirmary. 

The return from the former institution extends over the five 
years, 1876 to 1881, and it shows that, during this time, twenty- 
four cases of Hydatid disease were treated, amongst a total of 
13,29? medical in-patients. 

toie return of the Bristol Royal Infirmary includes only the 
year 1880. One case of Hydatid (in the left pectoral muscle) was 
treated. 

However, through their published annual reports, access has 
been obtained to the statistics of the following London Hospitals : — 
St. Bartholomew's, for twenty-one years ; St. Thomas's for eleven 
years ; and St. George's for thirteen years. Their statistics are 
given in the following tables : — 
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HYDATIDS IN LONDON HOSPITALS. 



Bummary of Returns of Three London Hospitals. 



Name of the 
Hospital. 


Number of 
Years included 
in the Tables. 


Total Number of 

In-patients treated 

(Medical and 

Surgical). 


Number of 
Cases of 
Hydatids. 


Ratio of 

Hydatid to other 

Cases. 


Batio<rf 
Hydatids. 


St. Thomas's 

St. Bartholomew's 
St. George's 


11 years 
21 ** 
13 ** 


34,659 

ll.%402 

45,599 


44 

108 
22 


Ito 786-43 
1 to 1068-63 
I to 2072-68 


•127 
•0936 
•0482 


Three London 
hospitals 


45 years 


195,660 


174 


1 to 1123-90 


•089 



It will be observed that the proportion of cases of Hydatid 
disease in these hospital returns varies widely, there being, for 
example, nearly three times as large a proportion in St. Thomas's as 
in St. George's Hospital. This is probably to be explained by the 
supposition that more ample statistical details are given in the 
reports of the former hospital, for it seems to be very unlikely that 
the actual ratio of such cases should vary much in hospitals situated 
in the same city. 

It is to be hoped that a more extensive investigation of this 
matter will be undertaken by some observer resident in Great 
Britain ; meanwhile we shall probably not err much in estimating 
that in the hospitals of London, about one In-patient out of a 
thousand has, or has had, Hydatid disease in some organ, although 
it is by no means always the direct cause of the patient's death. 

Murchison* states that" Out of 2 AOO post-mortem examinations re- 
" corded at the Middlesex Hospital between April 19th, 1853,and Augiut 
"25th, 1863, Hydatids were found in only thirteen, or once in 161, 
'* and in only seven of the thirteen eases, or once in 300 cases, were they 
"the cause of death." 

He also adds that hydatids are much rarer in Scotland than \si 
England. 

Dr. Scott Orr has searched the records of the Glasgow Ro^3»^ 
Infirmary from the earliest periods, but has only found three 
one in the mamma, and two in the liver ('' Glasgow Med. Joum 
January, 1876). Dr. Gairdner also states that among 
thousand dissections which he had either performed, or seen 
formed, during his connection with the Edinburgh Royal Infirmi 
in only one instance had a Hydatid been found in any part of 



be 



• Clinical Lectures on Diseases of the Liver ; second edition, London, 1S77, p. 55. 
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body, and that was in the upper part of the right lung. The 
patient came apparently from Newcastle. (" Clinical Medicine/' 
p. 431.) 

QERMANT. 

According to Neisser,* the occurrence of Hydatid disease in the 
hospitals of several towns, for some years prior to the publication 
of his work, was ascertained to be as follows : — 



Name of Town. 



Breslau... 
Vienna ... 
Numberg. 
Hamburg. 
WuTzberg 
Leipzig • 



Jena 



Total Number of 
l^aUeats Treated. 



85,062 

369J13 

15,600 

18,000 

10,000 

during Hie yean 

1852-69 



Number of Cases of 
Hydatid Disease. 



20 

38 
none 
none 
rare 

19 



1 annually 



Percent. 



0023 
0012 



TaNe showing the Number of Cases in which Hydatid Cysts were Discovered dwiny the 

performance of Post-mortem Examinations, 



Name of Town. 



Berlin 

Dresden .... 
C^tdngen . . 
Roetod^ .... 

Pregue 

Vienna 

Ziiridh 

Breslau 



Number of Autopsies 
Performed. 
I 



4,770 
168 
639 
261 

1,287 

1,229 
400 

5,128 



Number of Instan- 
ces in which Hy- 
datids were Found. 



33 
2 
3 

12 
3 
3 


39 



Percentage. 



0-691 
M90 
0-469 
4-591 
0-233 
0-244 

0-761 



FKANOE. 

Davainef quotes M. Leudet, who gave it as his experience that 
Hydatids were more common in Rouen than in Paris. Out of 
nearly 200 autopsies performed by Leudet at the Surgical Cliniqxie 
at Bouen, Hydatids were present in six cases. 

During six years of service as interne at Paris, a far smaller 
proportionate number of Hydatids came under his notice. 



* Die Echinococcen-Krankheit. Berlin, 1877, p. 36. 
■i- Tiait(^ des Entozoaires, Paris, deuzidme ddition, 1877, page 389. 
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SWITZERLAND. 

In Zurich, Lebert found, among 200 autopsies, no example of 
Echinococcus. In the face of this it is a remarkable circumstance 
that, out of the thirty- five cases of Multilocular ulcerating hydatid 
collected by Klebs, Marie Prougeansky, and Morin, no fewer than 
nineteen were found in Switzerland. 



Hydatid disease occurs occasionally in Italy and Denmark, but 
apparently no data exist by which to estimate its frequency in 
these countries. 

ICELAND. 

This country has long had the unenviable fame of being that in 
which Echinococcus spreads its worst ravages, both in man and 
beast. 

Krabbe, who was deputed by the Danish Government to inves- 
tigate and report upon the subject, published the results of his 
inquiry in 1866. 

He stated that it was only for about a century past that a body 
of properly educated medical men had existed in Iceland ; never- 
theless, there was great reason for believing that this disease had 
been as prevalent for centuries past in Iceland as it was known to 
be at the time of his visit. 

The first medical officer appointed to the sanitary service was 
Bjarne Povelsen, in 1760. This physician, however, refers only 
vaguely to the disease, under the title of " Malum kt/pochondriacum" 
and he states that it was known to the common people by the term 
*'Brmtveike'' (chest-complaint). Subsequently, John Petersen 
and John Svendsen made allusions to the same maladv. 

In 1803 the Danish Government issued orders that sanitary 
reports should be supplied annually by the district medical officers, 
both in Denmark and in Iceland. Those from the latter country 
constantly refer to Hydatid disease as prevalent in all parts of the 
island, but it is referred to rather as a local disease of the liver, 
under the names " Hepatalgia,'* " ffepatitis chronica," " Infarctus," 
" Hypertrophia Jiepatis" &c., than as a parasitic afiection. 

So little was the nature of the malady understood, that Fenger, 
in 1843, remarks, with surprise, upon the circumstance that 
" chronic hepatitis," which constitutes one of the most charac- 
teristic diseases of hot countries, and which in temperate climates 
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becomes more and more rare as one approaches the north, should 
again manifest itself so far north as Iceland, with a violence un- 
known perhaps even in the tropics. 

Schleisner, who travelled over Iceland in 1847-48, seems to have 
been the first writer who clearly recognised the true nature of the 
disease, for he remarks that '* it is a disease caused by entozoa, 
"which develop not only in the liver, but also in the whole 
" organism." 

The subject was afterwards more closely investigated by Eschricht, 
in 1853. 

Very varied accounts have been given by diflferent writers as to 
the prevalence of the disease. 

Thus, Schleisner stated that " among the 2,600 sick who ap- 
" peared in the medical reports, there were 328 or about ^, aYid 
" among the 327 under his personal care, fifty-seven, or more than 
" ^, in whom the liver was attacked " by Hydatids 

Thorstensen, who practised in Iceland for more than twenty 
years, estimated that one-seventh of all the inhabitants had H}^- 
datid disease. 

Gerault, who wrote in 1857, remarks that the returns supplied 
to the Danish Government showed that not less than one-fifth of 
the entire population was infested with Echinococcus. 

Eschricht's estimate was one-sixth. 

Other good authorities regard these estimates as too high ; thus 
Finsen, who paid especial attention to this matter from 1857 to 
1862, recorded that in the district of Ofjord, where he resided, and 
which had a population of about 4,500 inhabitants, he treated, on 
an average, 596 sick persons per annum, of whom sixteen or about 
■^ were Hydatid cases, and he was acquainted in this district with 
seventy-seven living persons who had then, or who had had, this 
complaint, i,e,, about -^ of the entire population. 

In the district of Thingo, which reckoned 5,500 persons, the pro- 
portion of Hydatid to other cases of disease was ^, and there Finsen 
kncv forty-two persons attacked by this parasite, or y^ of the 
district population. 

Dr. J. Hjaltelin,* the late chief physician of Iceland, wrote in 
1869 :— 

* Keports on the Progress of Practical and Scientific Medicine in different parts of the World . 
Edited by Horace Dobell, M.D. London, 1869, p. 287, 
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" That the endemic Echinocoeci are very frequent in this country, both 
" in men and domesticated animals, especially in sheep, is unquestionable, 
" but their statistical frequency cannot, at present, be stated with any re- 
" liable certainty. The late chief physician of this island. Dr. Thor- 
•' steinson, who had paid a good deal of attention to this subject during 
^' his long career as the chief medical officer of Iceland, held that about 
" every sixth or seventh of all the Icelanders were affected with Echi- 



" nococci. 
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One physician still living in the north part of this country, Dr. 
Skaptason, who has practised there during a period of more than thirty 
years, is of the same opinion. The third district physician, who has 
served for thirty-two years, viz.. Dr. Thoraensen, and made himself 
" famous by treating some cases of Hydatids with electricity, fully agrees 
" with the aforesaid opinion of Dr. Thorsteinson on the subject. 

I myself feel inclined to the same opinion, although Dr. J. Finsen 
holds a very different view, for, from his nine years' experience, he 
says that out of 7,539 cases of disease treated by him, 280 were 
" Echinocoeci, or 1 in 26*9. 

This, I think, is rather too low, although it is at present, for the 
want of hospitals, very difficult to obtain any statistical proof on this 
'* question. According to the results of many autopsies made here in 
Reykjavik during the last ten years, hydatids have been found in every 
sixth body ; this, however, is no conclusive proof of the frequency of 
this chronic malady, for many have died from hydatids who were not 
examined, although, on the other hand, Echinocoeci have been found 
in some dead bodies where they were not known to exist during life. 
*' Of all the cases treated in our hospital this year, nearly every fifth has 
" been a case of Echinocoeci, either external or internal, and of the many 
" cases treated by myseK, during the last two years, even more than one- 
" tenth have been Echinocoeci.*' 

Even allowing for the discrepancies in these various estimates, 
the main fact stands out clearly, viz., that, there is in this country 
a most extensive endemic distribution of this dangerous parasite. 

ALGIEKS. 

The French military surgeons have frequently observed Hyda- 
tids, both in the French soldiers and in the natives of the coui\try. 
Dr. Vital met with a dozen instances in the hospital of Con- 
stantine.* 

EGYPT. 

Bilharz met with three cases of Hydatid of the liver. 



• Davaine, loco cit., p. 389. 
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BBITISH INDIA. 

Hydatid disease is not common in India, and Budd remarks that 
those authors who have written on the prevalent diseases of the 
country make but rare references to the malady. 

Thus Dr. Morehead met with but two cases there, one of which 
had been developed in Europe. 

The correctness of the opinion that Echinococcus disease is rare 
in India is well borne out by official records, courteously supplied to 
the writer by the Indian Government, at the request of the Govern- 
ment of South Australia. 

In reply to a request for information upon this subject, F. C. 
Daukes, Esq., Under Secretary to the Government of India, for- 
warded copies of documents as follows : — 

1st. A memorandum from S. Crawford, Esq., Surgeon-General 
of Her Majesty's forces, dated Simla, October 24th, 1881, to the 
effect that no information would be likely to be gained by circu- 
lating the form referring to hydatid disease in the military hos- 
pitals of that command. 

2nd. J. M. Coates, M.D., writing on behalf of the Surgeon- 
General for Bengal reported : " That the records of the principal 
" hospitals of the Presidency do not show any case of hydatid 
** disease, except two cases in the General and Mayo Hospitals. 
" The statements submitted by the superintendents are herewith 
" forwarded." These were — 

(A) — A Table showinff the Admissions and Deaths from Hydatids in the European and 
Native Armies and Gaols of India, for the years 1870-79. 





Cysts of liTer. 


1 
Hydatid of liver. 


Hydatid of Bnln. 




Admitted. 


Died. 


Admitted. 


Died. 


Admitted. 


Died. 


European army 

Natiye army 


5 
2 


— 


2 

1 


— 


, 


1 


Gaols 


1 



Note.— -There were no admissions or deaths in the native army from Hydatid 
disease dnring this period. (Signed], 

SimU, 19/10/81. A. STEPHEN, Statistical Officer. 



142 HYDATID DISEASE IN INDIA. 

(B.) — Cases of Hydatids Treated in the Mayo Native Hospital^ during 1876 to 1880, 

inclusive. 

Class A., Single Cysts. 
None. 

Class B., Multiple Cysts. 
In liver only. — Male, 1 ; total, 1 ; died, 1. 
(Signed) H. CAYLEY, Surgeon -Superintendent, 

Mayo Native Hospital. 

(C.) — Cases of Hydatid Disease Treated in the Presidency General Hospital during ihs 

years 1876 to November, 1881, inclusive. 

Class A., Single Cysts. 
None. 

Class B., Multiple Cysts. 
In liver only. — Male, 1 ; total, 1 ; died, 1. 
(Signed) J. JONES, lil.D., Surgeon-Major, 

Surgeon-Superintendent. 

Dr. A. Christison, the Surgeon- General, North-West Provinces 
and Oudh, writing under date Lucknow, November 4th, 1881, to the 
Surgeon-General with the Government of India, states that no 
information of the kind requested could be supplied from his office, 
and adds that '' As far as has been ascertained by inquiry from ex- 
" perienced medical officers, Hydatid disease is not met with in these 
" provinces." 

THE PUNJAUB. 

Surgeon-General S. C. Townsend, C.B., writing under date 

Lahore, February 1st, 1882, states that : — 

No Hydatid diseases have ever been recorded at Amritsar or Pesha- 
wiu* : Extracts from reports by the Principal, Mayo Hospital, and the 
'* Civil Surgeon, Delhi, are inclosed for information, together with copy 
" of letter. No. 139, dated January 24th, 1882." 

The letter referred to is as follows : — 

'* From the Principal, Lahore Medical School, to Dr. S. C. Townsend, 
" C.B., Surgeon- General with the Government of the Punjaub. 

** In answer to your office letter , , I have the honor to for- 

" ward the followmg information respecting the occurrence of Hydatid 
" disease in Lahore : — 

" From a careful examination of our registers, fi-om the year 1868 to 
the year 1881, 1 find that only four cases of hydatid disease have been 
diagnosed among the patients in the Mayo Hospital and the Charitable 
Dispensary, Lahore. These occurred as follows : — 

'^ 1st case, 1867 ; admitted April 26th. — Hossaini, a female with 
Hydatid of the liver ; left, said to be cured, on the 13th May, 1867. 
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'' 2nd case, 1877. — A male Hindu named Eadha Kisben ; admitted 
*' on the 29th May with Hydatid disease of the liver ; left the hospital, 
cured, on the 15th June, 1877. 

3rd case. — Alladilla, a Mahomcdan male ; admitted into the hos- 
pital on the 11th January, 1878 ; left relieyed, but not cured, on the 
" 10th of February, 1878. 

*' 4th case. — Nawab, a Mahomedan male ; admitted the 2nd of April, 
" 1881, for cataract ; died on April 6th ; Hydatid found in the brain." 

Only these four cases have been registered out of the atten- 
dance during nineteen years ; the total number of in-patients who 
have been treated in that time was 25,579, being in the proportion 
of 1 in 6,399 patients. 

'' But, in addition, a certain number of preparations are contained in 
^' the museum of the Medical School, illustrating hydatid disease. 

*^ 1. Hydatid on upper surface of liver of a man, sent on the 15th 
'' January, 1878 ; the patient died in the Mayo Hospital. 

*' 2. Hvdatid cyst in the brain of a man ; the patient died in the 
*' Mayo hospital on the 14th December, 1875 ; not dia^osed during 
life ; the cyst existed in the right lobe of the brain, and had caused a 
depression on the skull. 

There are also the follow:ing specimens, sent to the museum from 
other parts of the province. 

1. Specimen of Hydatid disease of the liver ; a single cyst on the 
" under surface of the fiver. Sent bv the Civil Surgeon, Rawal-Pindi, on 
" the 8th October, 1868. 

" 2. Hydatid cysts of the liver ; two Hydatid cysts on the under sur- 
" face of the liver of a man. Sent on June 4th, 1869. No record of 
" this case. 

" 3. Two Hydatid cysts in the liver and one in the spleen of a man, 
received from the gaol, at Rupar, on the 16th December, 1876. 

4. Hydatid cysts found in the liver, lungs, and spleen of a sheep. 
" In this specimen several small cysts were in the liver and lungs, and 
" two larger ones in the spleen. Received from the Superintendent of 
*• the Central Gaol, Lahore, on the 25th of January, 1878. 

'• These are all the cases of Hydatid disease that I have been able 
" to trace." 

THE DELHI CIVIL HOSPITAL. 

Ramkishen. — Assistant-Surgeon reports : — No cases of Hydatid 
cyst have been observed in this hospital, either in the wards, 
among the outdoor patients, or in the P.M« room. One case, 
returned as Hydatid of the Brain, was also a doubtful one, as the 
man came only once or twice as an out-patient to the hospital. 
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No information as to the occurrence of Hydatid disease in the 
Bombay or Madras Presidency has reached the writer np to the 
present time. 

In curious contrast with the rarity of Echinococcus disease in 
man, is the frequency of the infection of the domestic herbivora^ in 
some parts at least, of India. See Part V. of this work. 

AMEKIOA. 

Davaine* remarks that Hydatids " are very rare in the United 
" States," and adds that Leidy, in his " Synopsis," mentions bat two 
cases of this kind. One, which occurred in the son of an English 
sailor, and a second in a Frenchman. He adds that he had never 
seen such a case in an Anglo- American. 

In reply to an inquiry made by the writer, the Secretary of the 
National Board of Health, writing under date Washington, 
February 13th, 1882, reported that the only information res- 
pecting Hydatid disease in America, procured up to that date, 
was that supplied by Dr. Morris Longstreth, Physician and Patho- 
logist to the Pennsylvania Hospital, Philadelphia. 

Dr. Longstreth writes : — 

" I enclose you printed slips from the museum catalogue of the Penn- 
*^ sylvania Hospital, containing a description of three cases of Hydatid 

cysts ; you will perceive by the names of the patients their nationality, 
"two French and one Italian. Neither of them had been in our country 

long, and they spoke the English language very imperfectly. 

The first case (1382**) bears evidences of four cysts, one in the left 
lobe, which had evacuated through the lung, the two foimd in the liver, 
"and the one in the pelvis. The microscope showed Echinococcus 
" booklets, which is not stated m the print, but was stated in the Trans. 
" Path. Society's notice. 

In the second case (No. 1382") there arc few cysts ; they were all 
dead and inactive, and partly calcified. There was no evidence of 
" their presence during the man's life, and he died a day or two after 
admission, of pneumonia, complicated with Bright' s disease. 

" The third case (1832**) is a very interesting one. No diagnosis of 
" hydatid was made during life, although my colleague. Dr. Hutchinson, 
"under whose care the patient was, discussed the possibility of this 
" nature of the case ; a careful examination of the stools was made during 
life, but nothing was f oimd ; gallstones were looked for, but it is certain 
that no hydatid membrane passed ; it is not probable that any passed 
per anum, as the quantity foimd in the cyst cavity and the duct. 



C4 






C( 



• Op. cit., p. 389. 
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** together with the few shreds in the intestine, would quite fill the space 
" in the liver tissue. 

*'*' These cases all came under my personal inspection during life, and 
*' I also made the post-mortem examinations. 

'^ These are all the cases which the honiital register shows to have 
^ been admitted into the hospital, or which have come to post-mortem 
^* examination." 

The following is a copy of the printed slips referred to by Dr. 
Longstreth : — 

'* 1382*. Hydatid Cyst fbom Liyeb. — ^The specimen shows the 
membranous shreds from a large hydatid cyst of the liyer. 

'^ Case of a Frenchman admitted to the hospital February 8th, 1871. 
He had suffered during a number of years from a chronic Aarrhcea and 
** other disturbances, which had been assigned to the liver. Four years 
** previous to admission, he had been suddenly seized, without any 
** assignable cause, with intense pain in the right chest, with dyspncea 
and expectoration of a peculiar yellowish matter mingled with blood, 
in such abundance that he was nearly suffocated by it. The symptoms 
in the chest rapidly disappeared, and it was thought that an abscess had 
** evacuated itself through the lung. RecenSy the abdomen had 
** gradually become distended; he hadhad constant pain in the epigastrium 
*^ with tenderness on pressure. He also suffered &om a distressing sense 
** of weight in the lower belly, and an incessant inclination to go to stool. 
'^ Vomiting constantly followed the taking of food, and during the last 
<< six weeks he had been confined to his bed. On admission he was pale, 
*' sallow, and slightly jaundiced. There was great enlargment of the 
'' lower part of the chest and of the abdomen, particidarly on the right 
'' side. The liver dulness was greatly increased, and in the median Une 
'' a small projecting mass or nodule was obscurely felt. In the hypogas- 
«' trium there was a sense of resistance on palpation, but no distinct 
tumor could be detected. He was unable to pass water, and a flexible 
catheter, though passed to a great distance, was imable to reach the 
bladder/ He died in less than forty-eight hours after admission. At 
" the autopsy, the right pleural cavity was found almost entirely ob- 
•* literated by old adhesions. The liver was greatly enlarged, ana ad- 
^* herent on its convexity to the diaphragm. It presented an immense 
whitish-ydlow tumor, occupying the whole extent of the lobe and taking 
wholly the place of the hepatic tissue. It fluctuated on palpation, and 
was found to be an immense hydatid cyst, containing about three quarts 
"of yellowish-white, turbid fluid, containing himdreds of daughter 
" cysts, varying in size from a pea to a hen's egg. On the anterior sur- 
** hice of the Uver, about the middle of the organ, is another cyst, 
resembling the first on its exterior, and about the size of a small orange. 
At the left edge of the left lobe is a large puckered indentation showing 
a thick yellow cicatrix. The kidneys showed slight amyloid degenera- 
'^ tiou. The bony pelvis was completely filled with a large white, tense^ 
" thin-watted cyst. It sprang from the connective tissue between the 
u 
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" rectum aiid the bladder, posteriorly to the proKtate gland. Th« bladdM 
" was pushed up by, and was lying upon it. It was greatly distended 
" with cleiir, pale, distinctly albuminous urine, in which no tube casts 
" were detected." (Sec Trans. Path. Soc. Pbila., vol. iv., p. 38.) 

" 1382". LiTEB SHOWING Multiple Hydaiid Cyst. — The specimen 
" shows a portion of the right lobe of the liver. On its anterior border. 
" juat to the right of the gall-bladder, is a whit*, nodular projection, 
" measuring two and a half inches by two inches in width, abuut the 
"size of an orange. The mass in the recent condition fluctuated. It 
" contained a milky fluid, containing shreds of matter resembling lymph. 
" The cyst has thick fibrous walls, which, on their outer surface, are 
" smooth and shining ; within, the membrane is rough and shaggj^. At 
" the posterior part of the convexity is seen another cyst, presenting on 
" the surface an irregularly circular figure about one inch in diameter. 
" It has a doughy, elastic feeling ; its surface is whitfi and smooth, and 
" level with the surrounding liver tissue. The liver substance has been 
" out away around the cyst, leaving it attached only at its inferior part. 
" The mass is found to be divided apparently into three small eyats, the 
" largest having the size of a common walnut, the other two that of a 
" hazel-nut. The liver tissue appears to be normal, but markedly con- 
'* gestcd. 

" Case of Baptiste D. "Wilie, at. VO, admitted January 29th, 1876, No. 
" 1471, suffering from pneumonia and Bright's disease. The autopsy 
" sbowed, besides the hydatids in the liver, pneumonic changes iu the 
" right lung, calcareous changes uf the aortic and mitral valves, hyper- 
" trophy of the left ventricle, and contracted kidney," 

" 1382"°. LiVEK SHOWING Remains of Hydatid Cyst. — The organ 
" is very greatly enlarged, especially its right lobe. At its posterior 
" surface, near the middle, is a large cavity three inches and a half in 
" diameter, with walls made up with condensed liver tissue. IVom the 
" lower portion of the cystic cavity ore several large openings or minor 
" cysts. Through one of these the finger can be passed directly into the 
" hepatic duet, which was enormously dilated, and the counectiTe tissue 
'■ and glands surrounding it greatly swollen and enlarged. The gall- 
" bladder is likewise very much dilated. The opening of the ductus 
" communis presents a wide patulous mouth, through wliich a probe can 
" be passed till it enters the cavity of the hydatid cyst. At the fissure 
" of the gall-bladder there is a deep indentation, and liver substance is 
'■ replaced, in great degree, by thick fibrous tissue. There are numerous 
" inflammatory adhesions over the upper and back part of the convexity 
" of the liver, connecting it with the diaphragin. 

"Case of Joseph Mazziti. at. 35, admitted March 18th, 1881, No. 
" 2017, imder the care of Dr. Hutchinson. The patient has always been 
" perfectly healthy until fifteen days prior to admission, when he was 
" suddenly seized with a sharp pain in the region of the stomach. The 
" following day he became jaundiced, and the pain graduallv extended 
" around the chest, from hohiad forwards, over the region of the stomach 
" and liver. His bowels, at first, were loose, but later became consti- 



4( 



* HYDATIDS IN AMERICA. 147 

" pated. On admission, the pain still continued over the back and the 
** region of the liver and stomach. The jaundice was increasing in depth 
'* of color. He had nausea and vomiting and some febrile movement. 
" Three days later he had a chill, followed by fever and great increase of 
" pain. Pleural friction sounds were heard posteriorly, at the base of 
** both lungs. The following day there was diarrhoea, with black offensive 
" stools. He died March 24th. The autopsy showed slight peritonitis 
" pretty generally diffused over the intestines. The right lobe of the 
" liver extended nearly to the crest of the ilium. Among the intestinal 
contents were found several large pieces of hydatid membrane, and from 
the opening of the common bile-duct, a very large piece of membrane 
was projecting. The hepatic duct, as well as the cavity in the liver, 
" contained material of the same sort. The microscope showed numerous 
" booklets of the Echinofioccus." 

By the courtesy of Dr. Longstreth, the writer has ascertained 
that 19,153 patients were treated in the hospital during the period 
over which the Hydatid returns extend. 

The valuable returns supplied by Dr. Morris Longstreth quite 
con6rm the opinion that Hydatid disease is rare in America. 

Dr. William Osier,* of Montreal, has recently investigated this 
subject exhaustively. He states that " in this section of the country 
" it is rarely met with, and in the inspection of over 800 bodies 
" only three instances have been found." 

From various sources in America, including museums, journals, 
transactions, and private sources. Dr. Osier has succeeded in col- 
lecting sixty-one cases of Echinococcus disease. 

The distribution of the cysts was — 

Liver 44 

Spleen 4 

Lung 6 

Abdominal wall 2 

Bladder 1 

Bones 1 

Peritoneum, omentum, and 

mesentery 7 



Pelvis 4 

Brain 2 

Stomach 1 

Sub-cutaneous • • 1 

In common bile-duct 1 

Discharged from intestines , . 5 

Vomited 2 

Expectorated 2 



Dr. Osier remarks : — 



" Unfortunately, we cannot say positively how many of these cases 
" were truly American, i.e., originated here, and how many were im- 
'• ported ; but in sixteen it is stated that the patients were Europeans. In 
** the majority the nationality was not given, but in all probability at 
" least one -third of the cases were imported, leaving only about forty 
" native cases. This immunity may be due either to scarcity of the 

*0n Echinococcus Disease in America, by William Osier, M.D., M.R.C.P. (London), Professor of 
the Institutes of Medicine. McGill University ; Lecturer on Hehninthology, Montreal Veterinary Col- 
lege ; Physician to the Montreal General Hospital. In the American Journal of the M$dical 
SeieneeSf October, 1882. 
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'' adult worm or to the absence of conditions favorable to the infection of 
'' man. The Teenia Echinococcus is certainly a rare parasite. In some 
'' scores of dogs which I have examined during the past fifteen years, I 
" have never met with a specimen, nor do I know of its detection by any 
*' American observer." 

As Dr. Osier remarks, it probably is really present in dogs to a 
greater extent than might be supposed from the facts men- 
tioned, for Echinococcus cysts are by no means rare in the lower 
animals. Osier adds : — 

*' In casual visits to butchers' stalls and to the shambles, I have ob- 
'* tained six or eight large Echmococci, and I have the liver of a cat with 
•* two large cysts. One of my students, Mr. A. W. Clements, of Law- 
" rence, Mass., examined 270 hogs in the Montreal abattoir, and found 
" ten animals affected." 

Dr. Dean reports that a considerable proportion of the hogs 

slaughtered in St. Louis are infested, and Dr. Gross, in his " Patho- 

" logical Anatomy," 1845, states that one-tenth of the hogs in 

Cincinnati were at that time affected, and speaks of " whole droves, 

"consisting of three or four hundred animals, all of which were 

"diseased in this way." 

AUSTRALIA, INCLUDING TASMANIA AND 

NEW ZEALAND. 

It has long been known that Echinococcus disease is very 
common in some parts of Australia, and references have been 
made by various writers to its prevalence, especially in Victoria. 

Thus, in April, 1861, a paper by Dr. R. F. Hudson, of Ballarat 
(then Resident Physician to the Melbourne Hospital), appeared in 
The Australmn Medical Journal. In this communication, Hudson 
remarked that Hydatids were becoming common in Melbourne, 
and he " ventured to predict that Hydatids would become of 
" frequent occurrence in Australia." 

Subsequent experience has proved the soundness of Dr. Hiidson's 
judgment. 

In 1867, Dr. W. Lindesay Richardson* made a similar reference 
to the occurrence of the disease. 

Cobboldf gives a table, copied from the Melbourne Leader^ 
January 31st, 1874, of the deaths caused by Hydatids in Victoiia, 
during the eleven years 1862 to 1872, inclusive. 

• Notes on some of the diseases prevalent in Victoria, Australia. The Edinburgh Medical Jourmnif 
December, 1867. Article iv., p. 529. 

+ Parasites, p. 123. 
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A similar table, including the deaths due to this cause in the 
decade 1868-1877, inclusive, was published by the present writer 
in the Lancet of March 1st, 1879.* 

Impressed with the frequency and gravity of this parasitic 
affection in the colonies of Australia, the writer has recently 
endeavored to procure statistical evidence of its extent. Evidently, 
the two most reliable sources of information are the annual returns 
of the causes of death received by registrars-general, and the 
records of the hospitals in the various colonies. 

Through the kind influence of the separate Governments, a large 
amount of information from both these sources has reached the 
writer, and although it is by no means complete, it is hoped that 
some practically useful results may follow its publication. 

WESTERN AUSTRALIA. 

According to Hayter,t the population of this colony, on December 
31st, 1881, was 30,013. 

In March, 1878, the Colonial Secretary wrote that he regretted 
his inability to supply information as to deaths from Hydatid 
disease, because — 

'* Under the Registration Act of this colony, it is not compulsory on 
" individuals registering deaths to produce the certificate of a professional 
" man, consequently causes of death in most instances are recorded in 
" general terms." 

In a more recent communication, addressed to the Chief Secretary 
(jf South Australia, the Colonial Surgeon of Western Australia 
reported — 

" That no cases of death have occurred in Western Australia from the 
*' disease in question diuing the period fi'om 1878 to October, 1882, the 
few cases that have been brought imder his notice having all been 
successfully treated." 






VICTORIA. 

According to the census taken on April 3rd, 1882, the total 
population of Victoria was : — 

Males 462,083 

Females 410,263 

Total 862,346 

■ !■ ■■■ ■^- — 1- ^ ■ ■■ ■ I ■ ■ — I — ■ .. ■ ,.. ■ - — — — ■ ■■ — ■ - ■- ■ I ■ I- ■■ - ■— ■ -I ■ ■ ■ I ^ M . . .rf 

« See also Cobbold. Parasites, Appendix, page 287. 

i Victorian Tear-Book for 1881-82, folding-sheet No. 8, by Henry Heylyn Hayter, Government 
Stiitist of Victoria. 
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The mean annual death-rate for the twenty years 1861 to 1880, 
inclusive, was 16*23 per 1,000.* 

From the returns courteously supplied by Mr. Hayter, the 
Government Statist, it appears that during the twenty years, com- 
mencing with the year 1862 and concluding at the end of 1881, 
584 persons died of Hydatid disease in the province of Victoria. 
Of these there were — 

Males 338 

Females 246 



Total 584 

The details being as shown in the table appended — 

Tabu showing the Numbers of Persona of each Sex that Died in VietonOffrom Hydatid 
Disease y during the Twenty Years 1862 to 1881, itielusive. 



Year. 


Males. 


Females. 


Total. 


Proportion of Death* due to 
Hydatid Disease. 


1862 


3 


2 


5 




1863 


3 


2 


5 




1864 


6 


3 


9 




1865 


9 


6 


15 




1866 


18 


7 


25 




1867 


13 


12 


25 




1868 


21 


12 


33 


0*329 per cent. 


1869 


12 


10 


22 


0-208 " 


1870 


10 


7 


17 


0-164 ** 


. 1871 


6 


9 


15 


0152 " 


1872 


24 


5 


29 


0-269 " 


1873 


17 


12 


29 


0-263 


1874 


20 


21 


41 


0-336 " 


1875 


25 


22 


47 


0-308 ** 


1876 


23 


13 


36 


0-266 ** 


1877 


24 


14 


38 


0.298 " 


1878 


17 


20 


37 


0-291 " 


1879 


29 


31 


60 


0-49O «* 


1880 


. 28 


20 


48 


0-412 ** 


1881 


30 


18 


48 


0-390 " 


In 20 years 


338 


246 


584 


• ■ 



For the figures prior to 1868, the writer is indebted to an article 
in the Melbourne Leader for January 31st, 1874.t 

The average for the fourteen years 1868 to 1881, inclusive, 
shows that 2*98 per 1,000 of the total mortalittj of Victoria was due 
to Hydatid disease. 



• Hayter. Victorian Year-Book, 1880-81, p. 228. 
4- See also Cobbold. Parasites, p. 123. 
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Sex.— The following extract from Hayter* will exhibit the 
proportion of the two sexes towards the total population :— 

'^ The census of 1881 showed that the sexes in Victoria had attained a 
nearer approach to uniformity than had been reached at any previous 
period in the history of the colony, or than had been anticipated. The 
proportions were 90*75 females to 100 males, or 110*19 males to 100 

'^ females. In 1871 females were in the proportion of 84*4 to 100 males, 

« and in 1861 of 64*4 to 100 males." 

If now we strike an average of the relative proportion of the two 
sexes for the twenty years, commencing 1861^ we shall find that 
they stand, approximately, thus : — 

Males 100 

Females 80 

The mortality from Hydatid disease in the two sexes stands 
thus — males, 338 ; females, 246 ; or, approximately — 

Males ..^ 100 

Females 74 

From this it appears probable that a rather larger proportion of 
males than of females die of Hydatid disease in Victoria, even 
after taking into account the disparity in the actual numbers of 
the two sexes living in the country. This can probably be ex- 
plained by the circumstance that more men than women are to be 
f6und employed on sheep stations and in mining districts, where 
the water supply is scanty, and, consequently, more liable to con- 
tamination by the eggs of Taenia Echinococcus. 

Upon reference to the table, it will be noticed that there has been, 
i^n the whole, a constant but somewhat irregular increase in the 
mortality from Hydatids with advancing time. This is particularly 
conspicuous when we compare the four quinquennial periods 
embraced within the twenty years, thus :— 

First Quinquennium p. 1862-67 .... 59 cases 

Second Quinquennium 1867-72 ..*, 112 *< 

Third Quinquennium 1872-77 .... 182 ** 

Fourth Quinquennium , 1877-82 ..,* 231 ** 

This gradual increase is evidently due to one or both of two causes-^ 
either Hydatid disease is becoming more prevalent in Victoria, or 
the Registrar-General is being more accurately informed as to the 

true causes of deaths. 

-^ ^ — . = ti — , 

• Op. cit., p. 22. 
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But, of course, it must be borne in mind that the population of 
the colony has increased greatly during these twenty years, viz : — 



Population of Victoria in 1862 
Population of Victoria in 1882 



554,358 souls. 
861,346 ** 



But, then, in the last quinquennium there were nearly four times 
as many deaths from Hydatids as in the first one, whilst the popu- 
lation was not nearly twice as great. 

Age of Deceased Persons. — The subjoined table shows, 

arranged in decades up to sixty, the ages of the persons who 
died from Hydatids from 1868 to 1881, inclusive. 

It will be seen that no period of life is exempt, but that the 
number of deaths increases steadily with advancing age up to 
fiftv ; afterwards the numbers diminish. 

This is not because people are less prone to take the infection 
as they grow older, but because there are fewer persons alive to 
become infected. 

Table thawing , arranged in decadetj tJie Ages of the Penont that Died of Eydaiid IHteate 
in the Fourteen Years 1868 to 1881, inclusive^ in Victoria. 







Below 


Ten 


Twenty 


Thirty 


Forty 


Fifty 


Over 




Tear. 


Age not 


ten years 
old. 


to 


to 


to 


to 


to 


sixty yrs. 


Animal 




stated. 


twenty. 


thirty 


forty. 


fifty. 


sixty. 


old. 


totals. 


1868 




3 


3 


7 


9 


8 


3 





33 


1869 


■ ' 


1 


4 


2 


7 


6 


2 





22 


1870 


1 T 1 


2 


1 


6 


3 


3 


2 


1 


17 


1871 




2 


1 


2 


2 


4 


4 





16 


1872 





2 


5 


2 


10 


7 


1 


2 


29 


1873 


— 


2 


4 


7 


3 


5 


6 


2 


29 


1874 


— 


2 


6 


3 


14 


8 


6 


2 


41 


1876 


— 


4 


6 


10- 


10 


7 


g 


2 


47 


1876 





3 


2 


4 


7 


11 


5 


4 


86 


1877 


3 


2 


5 


8 


5 


7 


5 


3 


38 


1878 


'— 


3 


4 


12 


2 


11 


2 


3 


87 


1879 


'— 


2 


7 


8 


13 


11 


12 


7 


60 


1880 


1 


5 


6 


10 


7 


8 


8 


3 


48 


1881 


*" ' ' 


3 


.3 


9 


8 


13 


9 


8 


48 




4 


36 


57 


89 


100 


109 


73 


32 


600 



The proportion in which the different organs and tissues of the 
body were attacked varied greatly, as will be seen by reference to 
the annexed table. 



DEATHS FROM UTSATIDS IN TICIOBIA. 
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As might have been expected, a considerable proportion occurred 
in the various hospitals of the colony ; in fact during the ten years 
1872-1881, inclusive, more than oue- third of the total deaths from 
Hydatids occurred in hospital patients. The details appear in the 
subjoined table, courteously supplied to the writer by Mr. Hayter. 

Setum thowing the Number of Deaths from Hydatid Disease in Victoria, during the Ten 
Tears 1872 to 1881, distinguishing the Number which Oeourred in Hospitals, 





Deaths from Hydatid Disease. 


Vaui* 






' 




In Hospitals. 


Outside Hospitals. 


Total. 


1872 


11 


18 


29 


1873 


16 


13 


29 


1874 


10 


31 


41 


1876 


23 


24 


47 


1876 


12 


24 


36 


1877 


14 


23 


37 


1878 


12 


26 


37 


1879 


20 


40 


60 


1880 


7 


41 


48 


1881 


22 


26 


48 


In ten years . . 


147 


266 


412 . 



We now come to the second source of information, viz. — 

THE HOSPITAL RETURNS. 

Cases of hydatid Disease Treated in the Hospitals of Victoria, 





Number of Patients^ 


Results of Treatment. 




Hospital. 


Males. 


Females. 


• 

3 

o 
H 

2 

37 

126 

67 

9 
11 
16 

2 
14 


1 


1 
& 

84 
18 

6 
2 
4 
1 
2 


Not 
Relieved. 


i 


No 
Record. 


Remarks. 


Alexandra .... 

Alfred 

Ballarat 

Beechworth .. 

Belfast 

Castlemaine .. 

Chines 

Creswick .... 
Baylesford . . 
DnnoUy 


2 
13 

31 

1 
, 7 
8 
2 
8 


24 

26 

8 
4 

m 
t 

6 


1 

23 

3 

4 
6 

9 


13 

1 


1 

8 
28 
16 

1 

4 
6 
1 
3 


29 


Sex not given. 
No cases treated. 
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Number at PRtlmto. 


BaulUotTiHlnimt. 




BoBCdtal. 




1 


■i 


i 

5 


1 


4 


■i 

a 


i 




Qsalong.. 
HMthcota 

Eonham 




40 
6 
6 
6 
8 

13 

33 

206 

9 
70 

3 

16 


36 

I 
1 
3 

4 

14 

163 
11 

8 
44 

1 


7 
7 
8 
3 

IT 

*7 
407» 
!1 

2 
11 

114 

17 


11 

4 
S 

4 
1 

7 

39 

17 

BS 
8 


3 
3 
3 

1 

i 

1 
9 


a 

3 
7 


10 

1 
a 

1 

6 

7Z 

~1 
1 

30 

"i 

3 


s 

335 




skt 






PtwaaDtC 

Portland 
8t.Ajimud 


reek 


No CBKB treated. 

•Inclading 46 oases 
inwMi^tliaBei 
WM not given. 
No oues treated. 


Bandhimt.... 
BwuHm..,. 

Wood's Point 


No Mies treated. 
No caaes li«ate<].. 

tlBcluding MbI- 
i>ounie,46; Bal- 
laral, 125 ; total 






198 


337 


lOOH 


107 


186 


30 


206 


373 


171, Bci not 
given. 



In the following hoapitals no cases of Hydatid disease had been 
treated np to &e date when their returns were furnished :— 
Belfast, Ualdon, Mansfield, Portland, Swan Hill, and 'Warmam- 
bool. 

Mortally. — Out of 1,001 cases under treatment, the result 
was not mentioned in 373 cases, leaving 628 cases, with 206 
deaths = 32'8 per cent. 

Sex. — There was a considerable preponderance of tooles, thus — 

Malee 4S3 

Femalea 337 

830 
3ex not mentioned 171 

Totalnumbeiofcasea treated ,.,i ,,,i 1,001 
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PnporUut in wAmA th* Variola Orgtrnt vf tkt B«^ mtn AfftcUd. 



0^™ 


tui«. 


Female.. 


ToUlS 


Beoutk). 


liTW 

Lmiga 


U7 
64 

e 
a 

3 
3 

2 
2 

16 

230 


93 
23 

S 

4 
3 
I 
3 
3 

~\ 
18S 


304 

as 

12 
24 

file 


lncladti>ge4o>Mtie>tadiii 
Bdl«»t Hoqit^ in vUiib 

BaU^ Ho>iit>L faiiAuh 
tliesexwMiwtpTSn. 
















SMSe.*'::::":;::::; 




Bicut(f«m>Ie) 

H«ut 




kK".::::;:;:::::::: 

"ElMwlMMimabdamiiitl 




°^l3-!"-r.-» 


lacluding B«U>nt U cum, 
and Melbourne 46 cu««, ih 
vhicli the MI WH not pvni. 


Total* 


470 


329 


970 


whiohMXTUnotginn. 



CLU8 B. — ItnLTIPLI C 



Liver only 

Liver and lung . . , 
Liver, lung, t omentuia 

Liver and kidney 

Jiver, epleen, bladder, 

and mesentery , . . , 
XJver and ' ' elsewhere 

in abdomea" 

Liver, omentum, and 

totii 

Lung onlj 
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GIulU B. — KITLTIFLI UTm — tOHliraitd. 





Hnmlwr d 
F.tl.i>t<. 


BaaltootTntmnit. 




Sitontim. 


1 


1 


1 


1 


i 


1 


1 


I 


Rrauilti. 


Lungs, heart, and apleen 
Lungs and pericatdium 


I 


: 


I 


: 


' 


- 


: 


- 


Died Bubsequenlly 
in Md\»umo 
Hospital. 




22 


7 


29 


A 


6 


1 


li 


- 




Gband Total— 

a^r-..:::::::: 


in 

12 


330 

7 


97! 
29 


202 
6 


180 
6 


29 

1 


188 
18 


373 




Total of orgHM .... 


493 


337 


1001», 207 


186 


30 


206 


373 


• Sex not known in 
171 ewes. 



Mortality. — As might Lave been expected, all the cases of 
heart and brain cf ats vere fatal. Curiously enough these occurred 
in men only. There were four cases in which the uterus was said 
to have been attacked, but as recovety took place in three out of 
the four cases, and as there is uo record oi& post-mortem ezamiuatiou 
having been nuide in the fatal one, it must be doubtful whether the 
disease referred to was Echinococcue cyst, or merely Hydatid mole. 

With regard to the ovary, three cases are mentioned, but as only 
one of these cases was fatal, there must necessarily be some doubt 
as to the exact seat of the cyst. In one case, however, which oc- 
curred at the Sandhurst Hospital, death took place, and an autopsy 
was made, which showed that the cyst was truly ovarian, and that 
there was no other Hydatid present iu the body. 

The mortality of liver cases whilst in the hospitals was I7'65 
per cent. ; that of lung cases was very much higher, viz., 36'50 
per cent 

In the cases of Multiple cysts, there was a high rate of mortality, 
viz., 18 out of 23 persons attacked. 

The mortality of Hydatid disease, taken in the gross, was 33'8 
per cent. 

As regards the different hospitals, it is important and interesting 
to not« that they did not receive cases of this disease in like ratio 
to their general In-patients. This is shown by the table appended. 
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Froportion of Hydatids in the various Sospitdh of Victoria, 





Period over which the 






Total Number 


One Hyda- 
tid to 


Hospital. 


Returns Extend. 




Hydatids. 


of In-patients. 


Alexandra 


1876 to 1879 inc. 


2 


124 


62- 


♦Alfred 


1871 ** 1878 


(( 


37 


5,154 


139*29 


Ballarat 


1867 " 1879 


(( 


126 


13,152 


105*21 


fieechworth .... 


1864 " 1879 


(( 


67 


8,046 


141*05 


Belfast 


Date of opening** 1879 


(< 


-t 


643 


— 


Castleinaine .... 


1870 to 1879 


(( 


9 


7,603 


844*77 


Clunes . . . • 


1871 " 1879 
1864 ** 1879 




11 
16 


1,560 
3,655 


141*81 


Greswick 


243-6« 


Daylesf ord 


1873 ** 1879 


(( 


2 


1,195 


597*50 


Dunolly 


1874 ** 1879 


.( 


14 


1,878 


13415 


Geelong 


1870 ** 1879 


<( 


66 


8,388 


129*04 


Heathcote 


1860 ** 1879 


(( 


7 


1,789 


255*57 


Horsham 


1875 ** 1879 


(( 


7 


962 


13600 


Inglewood 


1863 ** 1879 


(( 


8 


3,912 


489* 


KiLuore 


1860 ** 1879 


(( 


3 


2,262 


75400 


Kyneton 


1870 ** 1879 


(( 


17 


3,230 


190* 


Maldon 


1870 ** 1879 


(( 


— t 


610 


— 


Mansfield 


1869 ** 1879 


(( 


-t 


561 


— 


Maryborough .... 


/ 1869 
\ 1870 ** 1879 




27 
20 


4,391 


219*55 


Melbourne 


1860 ** 1879 


(( 


407 


71,232 


17501 


Pleasant Creek . . 


1869 ** 1879 


(( 


21 


6,471 


308*14 


Portland 


1867 '' 1879 


« 


-t 


503 


— . 


St. Amaud 


Dec. 1874 ** 1879 


<( 


2 


803 


401*50 


Sale 


1868 ** 1879 


<( 


11 


1,962 


178*36 


Sandhurst 


1867 '' 1879 


u 


114 


14,058 


123*31 


Swan Hill 


Date of opening** 1879 


I( 


-t 


• 2,434 


-. 


Wangaratta .... 


July 1876 ** 1879 


(( 


3 


807 


269*00 


Warmambool .... 


Aug. 4, 1864 ** 1879 


(( 


-t 


888 


— 


"Wood's Point .... 


1866 ** 1879 


<( 


17 


1,375 


80*88 




1,001 












Less 27t 












974 


169,638 


=174*16 



Taking the hospitals of Victoria as a whole, we find that about 
one out of every 175 of all the cases admitted as In-patients was a 
case of Hydatid disease. 

In the following hospitals, during the period over which their 
returns extended, there were said to have been no cases of Hydatid 
diseases treated : — Belfast, Mansfield, Swan HiU, Maldon, Portland, 
Warmambool. The highest proportion of cases was found in the 

• No returns tabulated for 1876-77. 

f There were no oases of Hydatids recorded in these hospitals. 

X Deducted on account of cases in Maryborough Hospital prior to 1868, because the number of 
total In-patients treated in that period is not recorded. 
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Alexandra, Wood's Point, Horsham, and Sandhurst Hospitals, but 
as the three first-named hospitals had only a small number of In- 
patients under treatment, but little weight can be attached to 
their apparently high proportion of Hydatids. The case, however, 
18 different as regards Sandhurst, where, during the twenty-two 
years over which the returns extend, there were treated as In- 
patients 14,058 persons, including 114 cases of Hydatid disease, 
being at the rate of about 1 to every 123. 

In order to obtain a fair estimate, all hospitals receiving but 
few patients should be excluded from the comparison, as has been 
done in the next table. 

Percentage of Hydatid Cases in tJ^e following Hospitahy none of which returned less than 
5,000 In-patients during the period included in the returns. 



Hospital. 



Gastlemaine 

Pleasant Creek . . . . 

Melbourne 

Beechwortli 

Alfred (Melbourne) 

Geelong 

Sandhurst 

Ballarat 

Totals.... 



Total Hydatid 
Cases. 



9 

21 

407 

57 

37 

65 

lU 

125 



835 



Total In-patients. 



7,603 

6,471 

71,232 

8,046 

5,154 

8,388 

14,058 

13,152 



134,104 



Percentage of 
Hydatids. 



•0118 
•0324 
•0571 
•0708 
•0717 
•0774 
•0810 
•0950 



•0622 



Summary. — In the above-mentioned hospitals the average per- 
centage of Hydatid cases was '0622. 



NEW SOUTH WALES. 

According to Hayter, the population of the colony on December 
Slst, 1881, was 781,265 persons. The mean annual mortality for 
the eleven years 1869-79, inclusive, was 14*96 per 1,000. 

The Under-Secretary writing imder date Sydney, April 11th, 
1878, reports that " No separate classification of Hydatid disease 
** was made before the year 1875." 

By the favor of the Government, the writer was supplied with 
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the annual returns of the deaths due to Echinococcus from 1875 
to 1881, inclusive ; they appear in the table appended. 

Table showing the Number of Persons of each Sex that Die I in New South Wales from 
Hydatid Disease in the Seven Years 1876 to 1881, inclusive. 



Year. 



1876. 

1876. 

1877, 

1878 

1879 

1880, 

1881, 



In 7 years 



Deaths from Hydatids. 


Males. 


Females. 


Total. 


3 


1 


4 


3 


8 


11 


7 


6 


12 


4 


6 


9 


2 


2 


4 


1 


2 


3 


9 


4 


13 


29 


27 


66 



Total Deaths 
from all 
Causes. 



10,771 
11,193 
9,869 
10,763 
10,200 
11,231 
11,636 



76,563 



Thus, during the period in question, Echinococcus caused one 
out of every 1349 '3 deaths, or at the rate of '741 per 1,000. 

"When we compare the returns for this colony with those for 
Victoria, three important points strike us : — 

1st. The smaller proportion of deaths due to this cause in New 
South Wales. Thus :— 



In Victoria (1868 to 1880) 2*98 per 1,000 deaths were due to Hydatids. 

In New South Wales (1875 to 1882) 0-741 



(( 



2nd. In New South Wales the number of deaths from this cause 
was practically equal in the two sexes, whilst in Victoria there 
was a large preponderance of cases in males. 

3rd. As far as the returns go, they show no increased frequency 
of the disease in New South Wales during late years ; thus in the 
first three years there were twenty-seven deaths returned as caused 
by Echinococcus ; in the last three years only twenty were 80 re- 
turned. 
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Ages of Patients. — Here as elsewhere no age was exempt, 
as will be seen in the next table. 

Tabk ahawinff the Agn ef the Pertone who Died ofEydatid Diaeaee in the CoUmy of New 
South Wdletf during the Seven Teare 1876 to 1881, inelutwe. 



Tear. 


Under 

ten yrs. 

of age. 


Ten to 

twentr 

yean Old. 


Twenty 

to 
thirty. 


1 

Thirty 

to 
forty. 


Forty 

to 
fifty. 


Fifty 
to 

sixty. 


Orer 

sixty 
yean old. 


Annual 
total. 


1876 
1876 
1877 
1878 
1879 
1880 
1881 


2 

X 

1 
1 
1 


1 
1 
2 

1 
2 


2 

3 

4 
1 


1 
4 
2 
1 

1 
1 
2 


2 

a 

3 

1 

6 


1 
1 

1 


1 
1 

1 


4 

U 

12 

9 

4 

3 

13 




6 


7 


10 


12 


14 


4 


3 


66 



The situation of the cysts was not mentioned in the returns. 

The Hospital Statistics of Hydatid Disease in New 

South Wales. — ^Returns were received from the following in- 
stitutions : — ^Albury, Armidale, Bathurst, Braidwoody Garcoar, 
Cooma, Deniliquin^ Dubbo, Grafton^ Ghdgong, Qxmdagaiy Hay, Hill 
End^ Maitland^ Mudgee, Murrurundii MusweUbrook^ Narrabri, 
Newcastle, Parkes, Parramatta, St. Vincent's Hospital (Sydney), 
Scone, Singleton, Sofala, the Sydney Infirmary, Tamworth, Wei* 
lington, Yass, and the Young Hospitals. 

As regards the Bathurst Hospital, the secretary (Mr. Samuel 
Andrews) reports that ** The Bathurst Hospital was destroyed by 
" fire in 1878, and the records were then lost," so that no returns 
could be supplied bearing upon the subject in question* 

In the eleven following hospitals, no cases of this disease were 
recorded r^^Carcoar, Gulgong, Hay, Hill End, Mudgee, Muswell- 
brook, Narrabri, Parkes, Singleton, Sofala, Yass. 

l^he table appended shows, as far as the records go, the number 
of Hydatid and other cases treated as In-patients at the various 
hospitals. 
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Table thawing the Proportion of Catea of Hydatid J)iteaae treated in the Maepital* of 

New South Wales, 







NnmhAr nf 


Total In- 


One Case of 


Name of Hospital. 


Period over which the 
Returns Extend. 


Cases of 
Hydatids. 


patients Treatied HyMdtoTotal 
daring the same in-patients, 
period. 


Albiiry 

Armiclale 


1869-79, inclusive 


13 


1,632 


125*54 


1876-79, inclusive 


2 


482 


241- 


Bathurst /<ti^ . . . . 


no record 


— 


_ 


— 


Braidwood fb),. 


1869 to 1879, inclusive 


8 


395 


49-37 


Carcoar 


1870 to 1879, inclusive 




676 


— 


Oooma 


1867 to 1879, inclusive 


1 


286 


286* 


Deniliquin .... 


1866 to 1879, inclusive 


4 


2,267 


664*26 


Dubbo 


from foundation to 1879, in- 










clusive 


2 


No return ' 


— 


Forbes 


1878 to 1881, inclusive 


6 


No return 


— 


Grafton 


1864 to 1879, inclusive 




1,034 




Gulgong 


1871 to 1879, inclusive 


— 


626 


— 


Gimda^ 


1869 to 1879, inclusive 


1 


464 


464* 


Hay 


1877 to 1879, inclusive 


— 


400 


— 


HniEnd 


no record 


— 


No return 


— . 


Maitland 


1878 to 1879, inclusive 


4 


196 


48*76 


Mudgee 


1870 to 1879, inclusive 




1,106 


— 


Murrurundi .... 


1874 to 1879, inclusive 


1 


429 


429* 


Muswellbrook .. 


from foundation to 1880, in- 


.— 








clusive 




712 


— 


Narrabri 


from foundation to 1879, in- 


_ 








clusive 




647 




Newcastle 


1878 to 1880, inclusive 


1 


688 


688* 


Parkes 


1877 to 1879, inclusive 


.— 


120 


— 


Parramatta .... 


no record 


1 


No return 




Scone fcj 


1869 to 1879, inclusive 


— 


194 


— 


Singleton 


over thirty years 




No return 


— 


Sofalar^?; 


1870 to 1879, inclusive 


— 


69 


— 


Sydney Infirmary 


1873 to 1879, inclusive 


32 


16,281 


608*78 


St. Vincent's ** 


1874 to 1879, inclusive 


11 


2,073 


188*45 


Wellington (e) . . 


one year 


— 


No return 


— 


Tamworth 


1867 to 1879, inclusive 


16 


2,369 


157-98 


Yass 


1872 to 1879, inclusive 




1,676 
1,150 


_^ 


Young . , 


1862 to 1879, inclusive 


1 
103 


1,160- 






36,760 





(a) The Bathurst Hospital was destroyed by fire in December, 1878, and its past reooids wtn 
then lost. 

(h) The Medical Officer of the Braidwood Hospital reported that, although there had been but few 
cases of Hydatid disease treated in the hospital, " yet, in his private practice in the district, he has 
*' had many (fully twenty) such cases under his care." 

(e) Dr. Creed, of Scone, had met with six cases of Hydatid disease in private practice within his 
district. 

(dj Dr. Hinton, the Medical Officer, reports '< that there is no female ward attached to the instita* 
** tion, that the chief cases treated result from mining accidents, and that for the past ten yean not a 
" single case of Hydatid disease has been treated in the institution." 

(e) The Medical Officer states that, although no case of Hydatids had been artmittwl tnto the 
Wellington Hospital during the twelve months prior to November 33rd, 1880, yet thai eaaaa of this 
kind occasionally occur in the district. 
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From the table it will be seen that 103 cases of Hydatid disease 
were under treatment in the various hospitals of New South Wales 
during the period over which their returns extended. 

In the case of six of the hospitals, it is unknown what the total 
number of In-patients treated was. The hospitals in question 
were those at Dubbo, Forbes, Hill End, Parramatta, Singleton, and 
Wellington. 

From twenty-four hospitals this information was obtained, and 
the following is the result — 

Out of a total of 35,760 In-patients, there were ninety-four cases 
of Hydatid disease-, being at the rate of one out of every 380*42 
In-patients. 

Table ahotvififf the Proportion in whieh the Various Organa of the Body were Affected by 

ffydaiids, in the Hoepttale of New South WaUt. 

CLASt A. — SINGLE CYSTS. 



Oi^ftn Invaded. 



Liver 

Kidney 

Lung 

Spleen 

Omentum 

Prostate gland 

" Elsewhere in abdo- ) 
minal caiity" .... ) 

Heart 

Muscles 

Diaphragm 

Brain 

Spinal cord 

Oyary 

Bones 

Sub-scapular • 

Over deltoid 

Pleura 

Sxtoaiion not mentioned 



Number of Patients. 






«8 

I 



31 
1 

4 

1 
1 



1 
1 
1 



46 



22 

2 
2 



KesnltB of Treatment. 



o 
H 



1 

2 

4 
2 



37 



64* 
1 

8f 
2 
I 
1 



n 

2 
1 
2 
1 
4 
2 
1 

HI 
1 

1§ 



89 



20 

5 

1 
1 



2 
1 



35 



1 


•8 


t 


14 
1 

1 


1 


16 


— 


2 
2 


1 


— 


2 
2 

2 
1 


1 


— 


4 


IS 


1 


30 



iS 



1 
1 
1 
1 



• Including one case treated at Forbes Hospital, in vhich the sex was not mentioned. 
+ Including two cases at the Forbes Hospital, sex not given. 
X Including one case Forbes Hospital, sex not given. 
II In Forbes Hospital, sex not mentioned. \ In Cooma Hospital, sex not mentioned. 
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Table ahowing the Proportions in iohieh the Varicua Organs, ^«.— ^omtiniied. 

CLASS B. — ^HTJLTIFLE CTST8. 





Number of Patients. 


Besults of Treatment. 


Organ Invaded. 


i 


1 

b4 


• 

3 

O 
H 


•d 


1 
& 




i 


No 
Rcoord. 


Liyer only • . • • 


6 
2 

1 


1 

2 
. 1 


7 
4 

I* 
2 


1 


3 
2 


— 


3 

1 

2 




Liver and dsewhere in ) 
abdominal cavity . . ) 
abdominal cavity .... 
Tiiver and lung 


1 
1 




9 


4 


14 


1 


5 


— 


6 


2 



QUEENSLAND. 

According to Hayter, the population of this colony on December 
3l8t, 1881, was 226,968. 

The mean annual death-rate for the sixteen years 1865-1880, in- 
clusive, was 17*86 per 1,000 of the mean population. 

Hydatid Disease. — From the published returns it appears 
that no particulars were supplied as to the deaths from this cause 
prior to the year 1878, but the subjoined table shows the data 
given for the four years immediately succeeding : — 

■ 

Table showing the Number of Persons of each Sex that were reported to have Died from 

Hydatid Disease in the Years 1878-81, inclusive. 



Year. 


Males. 


Females. 


Total. 


Percentage of 
Annual Mortalitj 

due to 
Hydatid DiMaw. 


1878 


1 


2 
2 


2 

1 
2 


*05 


1879 

1880 


•03 


1881 


•06 






TotalR for four years. , . . 


1 


4 


6 





From this it is evident that cases of this disease are compara- 
tively rare in Queensland. Sex of persons attacked : — 

Male 1 

Female 4 

• 6 

• Sex not given. 
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Organt Invaded, 

Liver 2 cases 

Lungs and pleura 1 *< 

Situation not stated 2 <* 
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Ages of Deceased Persons, 






Age. 


Nninber of Cases. 


Under 10 years of a«e 


2 


10 to 20 




20 to 30 





30 to 40 




40 to 60 


2 


60 to 60 


1 


Aboye 60 










Total 


5 







Hydatid Disease in the Hospitals of Queensland.— 

Beturns were received from the following hospitals : — Brisbane, 
Bowen, Charters Towers, Cooktown, Georgetown, Ipswich, Mary- 
borough, Springsure, Stanthorpe, and Toowoomba. 

Cases of Hydatid Disease Treated in Queensland Hospitals, 





Nnmber of Patients. 


Results of Treatment. 


Hospital. 


Males. 


Females. 


Total. 


Cured. 

• 


Relieved. 


Not 
Relieved. 


Died. 


No 
Record: 


Brisbane 

Bowen 

Charters Towers . . 

Cooktown 

Greorgetowu 

Ipswich 

Maryborough 

Springsure 

Stanthorpe 

Toowoomba 


4 

1 

2 

1 


6* 

1 

2t 


9 

2 

4 
1 


6 

1 

1 
1 


1 1 1 1 

CO 


1 


3 


■ — 




8 


8 


16 


9 


3 


I 


3 


— 



* Two said to be situated in the ovary. Cured. + One of these was not a hospital patient. 
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Orgam JffeeUi. 

CLASS A.— SINOLB CTST8. 





Number of Patients. 




Besnlts of Treatment 




Organ. 


1 


1 


• 


1 


1 


-1 
1 


1 


No 
Record. 


Liver . • . 1 1 • • • • 


3 

1 


1 
3 


3 

1* 
3 

1 


1 
1 
2 


1 


— 


2 
It 




Uterus 


^m^m 


Ovary 

Muscles 







4 


4 


8 


4 


1 


— 


3 


— 



CLASS B. — MULTIPLE CT8TS. 



Situation. 



Number of Patients. 



In liver only 

In liver and elsewhere \ 
in the abdomen . . . . ) 
In lungs alone 



en 



s 



3 

1 



2 
1 
1 



3 

o 



5 
2 
1 



Results of Treatment. 



8 



4 
1 



•2 



ll 



I 



I 



The hospital returns were not sufficiently complete to enable any 
exact estimate of the relative frequency of Hydatid cases to be 
made, but both these and the mortality returns of the Begistrar- 
General testify to the comparative rarity of Echinococcos disease 
in Queensland. 



SOUTH AUSTRALIA. 

According to the census taken in April, 1881, the total popula- 
tion amounted to 279,865 souls ; of these there were — 

Males 149,630 

Females 130,836 

279,866 



* This may haye been a case of Hydatid Mole.— J. D. T. t This was not a hoepttal patient. 
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The mean death-rate per annum for the sixteen years 1865-1880, 
indusiYe, was, according to Hayter, 15*16 per 1,000. 

The writer is indebted to the courtesy of J. F. Cleland, Esq.^ 
the Sregistrar-General of the province, for the data in the sub- 
joined table. 



Table showing the Number of Fertone of each Sex that Died in South Australia from 
Hydatid Diaeate in the Seventeen Teart 1866 to 1882, inelueive. 


Year. 


Males. 


Females. 


Totals. 


Proportion of Total 
Mortality dne to 
Hydatid Disease. 

• 


1866 


1 

1 
8 

1 

9 
7 


1 

2 

1 
1 

3 

2 

4 
5 


1 

8 
1 
2 

11 

3 

13 
12 




1867 




1868 




1869 




1870 


• 


1871 




1872 




1878 




1874 




1876... 

1876 \ 

1877 ) ' 

1878 \ . 
1879/ , 

1880 \ . 

1881 / . 
1882.., 


... •.•••••• a..... 

I*.... •••* *«•* ...t 


1*61 per 1,000 

1-61 *« 
2-73 " 




27 


19 


46 





Table showing , arranged in Decades, the Ages of the Persons that Died of Hydatid Disease 
m South Australia during the Seventeen Tears 1866 to 1882, inelusi^. 



Year. 


Under ten 
years of age. 


Ten 

to 

twenty. 


Twenty 

to 
thirty. 


Thirty 

to 
forty. 


Forty 
to 

ilfty. 


Fifty 
to 

sixty. 


Orer sixty 
yean old. 


Total. 


1866-67*68-69-70 



















1871 


..^ 


.iW 


— 


1 


— 


— . 


: 


1 


1872 


—^ 


> — 


>~- 


•~> 


— . 


— 


^— 





1873 


— 


— 


— 


3 




— 


—^ 


3 


1874 


3 


1 • 


1 
4 


1 
2 


' 


1 
1 





1 


1876 


2 


1876-77 


11 


1878-79 




— 


3 


— 


— 


— 




3 


1880*81 ., 


1 




2 


4 


4 


1 


1 


13 


1882 




2 


2 


1 


4 


1 


2 


12 








4 


3 


12 


12 


8 


4 


3 


46 
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Disease in the Hospitals of South Australia.— 

The only hospitals of siifSicient size to be of importance in this 
respect are the Adelaide and Mount Gambier institutions. 

In the subjoined tables the records of the former are shown for 
thirty-one years, and of the latter during fourteen years. 

The Adelaide Hospital receives its inmates from all parts of the 
colony ; that at Mount Gambier principally from the south-eastern 
district of the province. 

THE ADELAIDE HOSPITAL. 

Ntmber of Cases of Eydatid Disease under Treatment during the Yean 1852 to 1882, 

inclusive. 





Number of Patients. 




Betolts of TMatment 

■ . ■ ■ * 




8itaatio& or Organ. 












'■ 








Males. 


Females. 


Total. 


Cured. 


Eelieyed.. 


N6t 
Relieved. 


Died. 


Vo 


Liver 


61 


48 


109 


35 


46 


3 


12 


18 


Peritoneum 


1 


•— 


1 


mmm 


~~ 




1 


— 


Liyer and abdomen 


1 


~-. 


1 


1 




— 


— 


_ 


'' Elsewhere in the 


















abdominal cayity" 


1 


1 


2 


1 


—> 


.i— 


1 


_ 


Kidney; 


1 


— 


1 


1 


— 




— 


— 


iiuog 


20 


6 


26 


8 


16 


— . 


— * 


2 


Thorax 


i^ 


1 


1 




1 


— - 


— 


_- 


Brain • 


1 
2 


— • 


1 
2 


1 


— 




1 




Neck 


1 


Cheek 




1 


1 


^— 


1 


._ 


— 


^~^ 


Forehead 


1 


— . 


1 


1 


— 


m— 


-ta 


_ 


Muscles 


1 


4 


6 


3 


1 


—m 


1 


..• 


Looalitynot stated 


12 


11 


23 


10 


8 


1 


4 


— 


Female breast . . • • 




1 


1 


1 


~~~ 


^~" 


"~" 


— 




102 


73 


176 


62 


73 


4 


20 


16 



During the same period there were treated, as In-patientoi 
38,671 persons ; so that during these thirty-one years one case 
out of every 222*24 In-patients was Hydatid. 

There has not been of late any very notable increase in the 
ntimber of these cases admitted, for during the five years 1873 to 
1877, inclusive, there were seventy cases admitted ; from 1878 to 
1882, inclusive, there were seventy-four cases admitted. 
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THE MOUNT 6AMBIEB HOSPITAL. 



Kumher of Cktet of Hydatid 


i)tsMM treaiedft-omJamuaty, 1879, to Jkember ^Itt, 1882, 






inclusive. 






Number of Patients. 


Results of Treatment. 


Situation or Organ. 




















Males. 


Females. 


Total. 


Cured. 


RelieTed. 


Not 
KeUered. 


Died. 


No 
Record. 


liver 


17 

1 


8 


25 

1 


11 


7 


1 


6 

1 


1 


Kidney ■ 




Omentom 


3 


2 


5 




4 


— . 


1* 


— 


*^ Elsewhere in the 


















abdominal cavity" 


2 


1 


3 


3 


_ 


— 


— 


— 


Lung 


11 


5 


16 


8 


6 


— 


2 


— 


Reura 


1 


— 


I 


— 




If 


~ 


•— 


Neck 


1 


— . 


1 


i: 


-~. 




m^ 


— > 


Sub-cutaneous tissue 


3 


1 


4 


3 


1 


— 





— 




39 


17 


56 


26 


18 


2 


9 


1 



Of these fifty-six, two cases were re-admissionS| viz., one 
female, aged 22, suffering from Hydatid of the liver, discharged 
relieved, but not expected to recover ; the other, a man, aged 
35, with Hydatid of the pleura, also not expected to recover. 

The secretary, A. K. Varley, Esq., also reported two other cases 
discharged relieved, which afterwards died outside the hospital. 

Taking the entire record of this hospital from 1879 to 1882, in- 
clusive, in round numbers about one out of every sixty-two In- 
patients had Hydatid disease. 

During the last ten years the proportion has been higher, viz. , 
about one out of fifty-five In-patients, but the numbers for the last 
five years have not exceeded those for the preceding five years. 

With one exception, all the cases came from the souUi-eastem 
district, and nearly all from swampy country. 

It cannot fail to attract the notice of the reader that the 
Mount Gambier Hospital records show a very high proportion 
of cases of Echinococcus disease. Indeed, next to Iceland, no part 
of the world shows so serious a prevalence of the disease as the 
south-eastern district of South Australia, whence the Mount 
Gambier Hospital receives most of its patients. The matter is 

further discussed in a later part of this work. 

^ » - 

* Probably multiple cysts. + In hospital, Tery ill (February, 1883) . 
t A Tery interesting account of this case was pubUshed by Dr. Jackson, Australian Mtdical Journal, 

June, 1871. 

Z 
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NEW ZEALAND. . 

According to Hayter's Year-Book, 1882, the population of this 
colony, on December 31st, 1881, was 500,910. 

The mean annual death-rate during the sixteen years 1865 to 
1880 was 12-38 per 1,000. 

Hydatid Disease. — ^The returns of the causes of death were 
not compiled by the Begistrar-General's Department prior to the 
year 1873. 

The earliest return supplied to the writer was that for the year 
1877, and in this there is no reference made to Hydatid disease, 
although five deaths are attributed to *' worms " in the boroughs 
of Auckland, Thames, Wellington, Nelson, Christchurch, Dunedin, 
and Hokitika. The returns for subsequent years, however, are 
more complete, and they extend up to the year 1882. 

Table showing the Number of Persons of each Sex that Died in New Zealand Jrom 
Hydatid Disease, in the Four Years 1878-81, inclusive. 



Year. 


Males. 


Females. 


Totals. 


MortaUtydue 

to Hydatid 

Diaeaae. 


1878 


2 
4 
3 


4 
3 
6 
3 


6 
7 
9 
3 


•129 


1879 


•125 


1880 


'165 


1881 


'056 








9 


16 


25 





The average of the four years shows that '116 per cent of the 
total mortality of New Zealand was due to Hydatid disease. 

Sex. — Nine of the deaths were those of males, whilst sixteen 
of the deaths were those of females. 

Table showing the Proportion in which the Various Organs of the Body were Attadked, 



Organ. 


Number of 
Cases. 


Remarks. 


Liver 


17 

1 
2 
1 

4 


Three cases liver and lungs, one liver and 
spleen ; one death took place from straoigiila* 
tion of the bowels. 

In one case ovarian cystic disease was also 
present. 


Lungs and pleura. . . . 
Brain and spinal cord 

Bones of pelvis 

Situation not recorded 


Total 


25 
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Agei 9fD mea 9$ i F«tmm», 



Age. 


Knmber of Personi. 


1 to 10^ 


76818 old •«•••• 




Nono. 


10 «« $0 " 


" , 




1 


20 <« to 


<« 




6 


30 " 40 


u 







40 « <H) 


« 




6 


56 *< 10 


u 


• 


4 


Above 60 


M 




None. 












26 



Hydatid Disease in the Hospitals of Hew Zealand.— 

By tiie oourtesy of the Gt)Teniment9 returns were obtained from 
the following hospitals: — ^Auckland, Charlestown, Christchurch, 
Donedin, Gisbome, Hokitikay Inveroargill, Lawrence, Napier, 
Naseby, Nelson, New Plymouth, Oamaru, Picton, Beefton, Boss, 
Thames, Timaru, Wakatipa, Wellington, and Westport. 

In the following institutions there were no cases of Hydatid 
disease : — Gharlestown, Gisbome, Tnyercargill, Lawrence, Napier, 
Naseby, Oamaru, Picton, Beefton, Thames, and Timaru. , 

The data procured from the remaining hospitals appear in the 
following tables : — 

Cotes of Hydatid Disease treated in the Sospitais of the Ookmy of New Zealand, 





Number of Patients. 


Results of Treatment 


Hospital. 


Males. 


Females. 


Total. 


Cored. 


BeUered. 


Not 
BeUered. 


Died. 


No 
Record* 


Auckland ...••••« 
Ohzistchuioh .... 

BuTtmlin 

Hokitika 

KelsQii ....*«...• 


11 
2 
1 
7 
1 
3 
3 


6 

1 

1 

13 

6 

1 


1* 

1* 
17 

3 

2 
20 

6 

4 

3 


3 

2 
1 
6 
1 
2 


6 
1 

9 

1 


6 


1 

"7 
2 

2 
1 
2 
1 


1 
2 


Kew Hymouth .. 

"VlTakatipa 

mreUingtoa 

Westp^..* 


2 


TatelB «. 


28 


27 


67 


14 


16 


6 


10 


6 



• Sex not mentioaed. 
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Sex. — In two instances the sex was not given, of the remainder 
there were — 

Males 28 

Females 27 

The proportion of the sexes admitted into the ahove-named hospitals 
was about one female to three males, consequently there is a dis- 
proportionately large number of females attacked in this pnmnoe. 
Taking the entire hospital population, it is impossible for the 
writer to give any exact mformation illustrative of the propcMrtion 
of hydatid cases, inasmuch as in many instances he has been 
unable to ascertain the total number of In-patients treated. It is 
certain, however, that the number of cases of Hydatids must be ex- 
ceedmgly small. As far as the data go, they are as follows : — 



Hospital. 



Auckland 

Charleston . . . 
Dunedin . , . • . 

HokitihL' 

Naseby 

New Plymouth 

Oamaru 

Keelton 

Tinmru ....... 

Wakatipa 

Wellington . . . 
Westport 



Number of Cases of 
Hydatids Treated. 



Total Nunber d In-psitiaits 

under Treatment dunaff the 

same period. 



17 
3 

20 



6 
4 
3 



54 



10,7S3 

605 

ld,2S8 

2,339 

440 

3,054 

736 

353 

8,185 

825 

about 4,000 

768 






40,271 



This is at the rate of 1 out of 745*7 total In-patients. 



BropoirHon in which the variout Orgtms of the Body 

CLASS A. — StNOLB CTSTS. 


were Invaded, 






Number of Patients. 


Results of Treatment. 


Organ Attacked* 


Males. 


Females. 


Total. 


Cured. 


Reliered. 


Not 
Relieyed. 


Died. 


fieeoid. 


Liver , 


13 
1 


6 

4 
4 

1 


21* 
1 

4 
4 
I 


5 

4 

1 


7 

1 


1 
2 


4 

1 


4 


Lung 

Subcutaneous tissue 
Uterus . * 


1 


Ovary ..••••••,• 









* Including two eases in wbioh the sex iras not mentioned; 
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CLAM A.--0lirGU OCTW €9iUinu$d. 










Number of Pitiflits. 


BMolts of Treatmciit. 


Hoq^tel. 


MMet. 


Femaks. 


Total. 


Cured. 


BeUered. 


Not 
Believed. 


Died. 


No 
Beoord, 


SpLsen 


1 

1 

1 


. 1 
2 

1 

1 


3 


1 


1 

1 


1 


2 

1 

1 


_ 


jaSiy ; 

OmDftunL 

^'AewKitreinab- ) 
downaLeanty"/ 

Biain 

SpBifll oora •••#•• 


— 




17 


20 


39t 


11 


10 


4 


9 


6 . 







CLASS B. KTLnPLB CTR8. 








1 

Omni Attacked. 


Nnmber of Patienta. 


Beaulta of Treatment, 




Malea. 


Females. 


Total. 


Cored. 


KcUered. 


Not 

BeUered. 


Died. 


No 

Beoord. 


liyeronly • 

In liyer and lung 

Iaybt and else- \ 

where in the > 

abdomen . « . • / 


6 

4 

2 


1 
1 

6 


6 
6 

7 


1 
1 

1 


2 
2 

2 


2 


8 
2 

2 

• • » ■ . 


• • 




11 


7 


18 


3 


6 


2 


7 


■— 



Swnmary. 





Number of Cases. 


Besnlts of Treatmeat* 




Males. 


Females. 


Total. 


Cured. 


Bettered. 


Not 
BeUered. 


Dtod. 


No 
Beeordi 


Class A.— Single) 
Cysts / 

Class B.— Multi^i 
pie Cysts . . 4 . j 


17 
11 


20 

7 


39t 
18 


11 
3 


10 
6 


4 
2 


9 

7 






28 


27 


67 


14 


16 


6 


' le 


a 



Mortality of Hydfttid DiBoaftO'in Now 26idtticL-^tn j^f 6 

cases the result was not recorded, in sixteen death occurred in 
hospital, ue*^ at the rate of 30*7 per cent. 



t liicludtiig two 



ndt glTen; 
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TASMANIA. 

According to Hayter's Year-Book, 1881-82, the population of 
this colony on December 31st, 1881, amounted to 118,923 souls. 

The^ average annual death-rate for the sixteen years 1865-1880, 
inclusive, was 15*25 per 1,000. 

EyAatld I)isea8e«— The Colonial Secretary, writing under 
date Hobart Town, March 7th, 1878, report^ upon the authority 
of the Begistrar of Births, Deaths, and Marriages, that ''No 
'' deaths from this disease were registered in the years mentioned 
*' in the forms,'' and, he added, that the Govenmient Statisticiaa 
and Dir. Edward Swarbeck Hall, who had taken much interest in 
vital statistics, had nothing to add to the minute of the Registrar 
when referred to them. 

The returns for the following four years are shown in the tables 
appended. 

Table showing "the Number of Deaths registered as Due to Hydatid Disease in Tasmama 

during the Tears 1878, 1879, 1880, and 1881. 



* 

Tear. 


Males. 


Females. 


Totals. 


Proportion of total Mortalitj 
due to Hydatid Disease. 


1878 

1879 ..; 


2 
1 
1 


1 
1 


2 
2 
1 

1 


*1 176 per cent. 
'118^ per cent. 
'0546 per cent. 
'0677 per cent. 


1880 

1881 •..,.. 






4 


2 


6 




Table shotting the Ages of th 


e Deceased 


Persons, 


Age» 




Number of Cases. 


Under 10 vears dldf * .»-.a* 


None 


Between 10 and 20 years oU 
<« 20 «* 30 ** 
" 30 " 40 " 
" 40 " 50 " 
*• 60 " iBO " 

Oy 60^ 60 veaM olfl . « . . . a . 


I... »*....*. 




None 






1 


• 4aaatt»*Aaftfta*ft« 




None 






1 






None 


... x....» .& .... .> 




4 







!!rhe aLtuatipn of the cysts Waa not x>eooxded in the retuni& 
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PART V, 



CONDITIONS AFFECTING THE PREVALENCE 
OF ECHINOCOCCUS DISEASE IN DIFFE- 
RENT COUNTRIES AND LOCALITIES. 



PABT v.— CONDITIONS AFFECTING THE PREVA- 
LENCE OF ECfflNOCOCCUS DISEASE IN DIFFERENT 
COUNTRIES AND LOCALITIES- 



Conditions Affecting the Prevalence of Hydatid 
Disease in Different Countries and Localities.— From the 

foregoing statistics, it will be seen that Echinococcus disease has a 
very wide distribution in space. Indeed, it is known to occur 
with greater or less frequency in almost all countries inhabited by 
Europeans or their immediate descendants. 

So little is known of the diseases of those savage races among 
which European physicians have not dwelt, that it is not sur- 
prising to find no record of this affection among the few remaining 
primitive races. But it seems probable that, as regards the 
aborigines of Australia, Echinococcus disease came to them in com- 
pany with whisky and other blessings of European civilization. 

At the present time, however. Hydatid disease is extremely 
common in the " blackfellows'' of both sexes who loiter about 
the outskirts of settlement in the colonies of Victoria and South 
Australia. The writer has no personal knowledge upon this point 
in regard to the other colonies of Australia. 

It is probable that wherever man and his faithful friend and 
companion — the dog — are found together, there also \idll be found, 
with greater or less frequency. Hydatid disease in the former. 

Whether future investigation prove this to be the case or not, it 
is very evident, from the statistics recorded, that at the present 
day the frequency of Echinococcus infection in man and the in- 
ferior animals varies much in different countries. 

In Germany, France, America, and British India the disease is 
comparatively rare. 

It is, of course, impossible to illustrate this fact by exact figures^ 
2a 
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but OS far as the data at present available extend, the results of 
the inquiry may be summarised as follows :-*- 

TabU thowtng what Proportion of the Total Mortality was referred to Hydatid JHeeau 
in Variotte Countries, from data et^plied hy their reapeetite Hegistrar&'General. 



Country. 


Period oyer which the 
Returns extend. 


England and Wales. . . . 

Victoria 

New South Wales .... 

Queensland 

South Australia 

New Zealand 

Tasmania 


10 years, viz., 1871 to 1881 

14 " 1868 to 1882 

7 " 1876 " 

4 " 1878 " 

10 f 1873tol883 

4 <* 187810 1882 



Proportion of 

Total Mortality referred to 

Hydatid Disease. 



One out of (about) 12,000 deaths 

2*98 per 1,000 

•741 *< 

Returns inadequate 

1-23 per 1,000 

1-18 " 

0-871 ** 



Table showing what Proportion of Sospital In-patients Suffered from Hydatid Disease. 



Country. 



rroportion of Hydatid Disease. 



Five English hospitals • . . 

Victorian hospitals 

New South Wales hospitals 
South Australian hospitals 
New Zealand hospittus . . . 
Tasmanian hospitals 



About one out of (about) 1,000 in-patients 

" 175 

" 380 

•* 182 

** " 326 



i( 



t^ 



(< 



(( 
i( 
«( 
It 
*( 



The countries in which EcKItiococcus is most prevalent are Ice- 
land and Australia. 

It will be interesting and instructive to discuss, therefore, what 
the local conditions are which, in two such dissimilar regions, 
encourage the spread of Hydatid infection to so high a degree. 

From what has been already stated, it may be regarded as proTen, 
beyond all question, thdt the disease known as "Hydatids^* in man and 
the domestic Herhivora is occasioned by the devehpmeiit of a speM 
Bladder- trorm (Hchinococcus) , derived froni the eggs of a small Tape^ 
icorm (Tamia JEchinococcus) ^ whose umml habitat is the upper h^f of 
the small intestine of the dog. 

The minute ova of the adult Tapeworm are conveyed by some 
means, most commonly by the drinking water, into the stomach 
of the future victim, and the contained embryos ultimately develop 
in its organs into Hydatids. 
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It has been suggested by Dr. Dougan Bird,* of Melbourne, tbat 
it is possible for the eggs of the Tapeworm to be conveyed by the 
respired air into the lungs, and that they may there directly 
develop into pulmonary Hydatids without previously entering the 
digestive organs. This hypothesis has already been discussed. 
(See p. 122.) 

It may be regarded as certain that the egga of the Taenia must 
be taken into the body in order that Hydatid infection shall occur 
in man, for there is not the smallest evidence that the Hydatid 
Cyst or Echinococcus-heads of one host can directly produce an 
Hydatid in another host, when swallowed by the latter ; consequently 
the popular opinion that Hydatids occur in man by eating under- 
done mutton is totally unfounded upon fact, and is, moreover, in 
the last degree improbable. 

As regards the hosts of the adult TsDuia, the only animals in 
which, up to the present time. Taenia Echinococcus has been found 
are the domestic dog, the wolf (Cobbold), and the jackal (Panceri). 
From analogy it may be expected to be present occasionally in 
the Australian dingo, but, as far as the writer knows, it has not 
been actually found in this animal. 

Far ail practical purposes the domestic dog, therefore, mmt be re- 
garded as the direct source of Hydatid infection in nian and tlie domestic 
Herbivora, 

But the dog itself must, in turn, receive its infection by eating 
the fresh viscera of animals containing Hydatid Cysts. 

It is probable that the term of sojourn of Taenia Echinococcus in 
the bowel of the dog is a brief one — probably, indeed, it does not 
usually exceed a few weeks ; consequently, a dog becomes soon freed 
from its infection. It is likely, however, that each minute Tape- 
worm can in succession produce several ripe proglottides ; and as, 
moreover, there are often thousands of the Taeniae present at the 
, same time in the intestine, and as each ripe joint contains hundreds 
of eggs, it follows that a single highly-infected dog may be the 
agent for setting free tens of thousands of ova. 

But a dog may, by frequently eating viscera containing Hydatids, 
keep itself continually re-infected with Echinococcus, so that 
virtually it may never become clean. 

* On Hydatids of the Long. S. Dougan Bird, M.D. Melbourne, 1877. Second edition, p^. 2 
and 3. 
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As regards the domestic Herbivora, e,g.^ sheep, pigs, and homed 
cattle, the case is different, for the Cystic Hydatid has a long life in 
its host. How long this may be is unknown, but it probably 
lives for many years, slowly but continually increasing in size, and 
forming new Brood-capsules and Echinococcus-head8,8o that a large 
cyst may contain myriads of Echinococci at last. 

From this it results that, when a dog makes a meal of such a 
cyst, it breeds hundreds or thousands of Taeniae, and this explains 
why, in many cases, dogs contain such vast numbers of Taenia 
Echinococcus. 

However, even in the ease of the Cystic form, death comes at 
last ; and, if the host lives long enough, the Hydatid, like every 
other living thing, dies, even whilst still enclosed in the body of 
the host. This spontaneous death is usually due to the starvation 
of the parasite, in consequence of degeneration of the adventitious 
sac through which it derives its nourishment. 

From what has been just mentioned, it follows that if Echino- 
coccus is introduced into any new country its spread will be deter- 
mined by four factors — 

1st. By the number of dogs in the countty, 

2nd. Bj/ the opportunities that exist for enabling the eggs bred in 
the dog to be swallowed by domestic Herbivora and Man, 

3rd. By the number of domestic Herbivora — Sheep, oxen, pigs, 
8fc. 

4ih. By the frequency tcith which dogs eat the organs of infected 
sheep, Sfc, containing living Hydatids, 

Given a country with many sheep, &c., the organs of which 
are often eaten raw by the dogs, if the water supply be scanty, 
and procured from bogs, swamps, waterholes, and dams, on the 
banks of which dogs may deposit the eggs, to be blown in by the 
winds or washed in by the rains, and there be dogs in abundance, 
we then have all the conditions necessary tx) the spread of the 
disease. 

But if sheep, oxen, pigs, &c., are few, there will be but few 
Hydatids. If there are not many dogs, there cannot be very many 
of the Tapeworms. If the dogs never eat the organs containing 
Hydatids, they can never become the hosts of the Taeniae. If the 
eggs are blown into a large river or lake, it would be very unlikely 
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that a sheep should happen to swallow the particular drop of water 
that contams the dangerous egg. 

The same conditions that govern infection in the sheep apply also 
as regards man^ oxen, pigs, &c. 

In considering the influence of the four factors already referred 
to upon the prevalence of Hydatids in different countries, it will 
be convenient in the first place to notice — 

The ITumber of Domestic Herbivora in Different 

Countries. — Under this heading we shall include sheep and 
homed cattle, but not pigs and goats, inasmuch as the writer is 
not in possession of sufSiciently ample data to institute a comparison 
as regards the last-named animals. 

Table showing the Number of Domeetie Herbivora (ineluding sheep mtd horned eaitlej 

per 100 Inhabitants in the following Countries. 



Countries.* 



Croat Britain . . . . 

Tiance 

Cermaxiy 

Iceland 

^Europe as a whole 



Per 100 Inhabitants. 



Sheep. 



93 
64 
65 
488 
66 



Horned Cattle. 



29 
30 
35 
36 
30 



Domestic Her- 
biTora. 



122 
94 
90 

524 
96 



^ahle showing the Nuinber of Domestic Herbivora (inehiding sheep and oxen J per 100 

Inhabitants in the various Colonies of Australasia, 



Colony. +. 



yictoria 

-c^ew South Wales 

Queensland 

^utli Australia 

jjew Zealand 

Tasmania 

Australian Colonies as a whole 



Per 100 Inhabitants. 



Sheep. 



1,204 
4,381 
3,067 
2,415 
2,695 
1,554 
2,402 



Horned Cattle. 



149 
348 
1,398 
114 
119 
110 
287 



Domestic 
HerbiTora. 



1,353 
4,729 
4,466 
2,629 
2,814 
1,664 
2,689 



* The fignresfor Great Britain, France, Germanv, and Europe as a whole are from ** The Balance- 
*' sheet of the world, 1S70-80," by Michael O. Mullhall, F.8.S., London, Edward Stanford, 1881, table 
27, p. 40. Those for Iceland are from Krabbe, ** Recherches Helminthologiques en Danemark et 
"en IsUnde," page 59. 

T The fignres for the separat» colonies have been deduced from " The Victorian Tear-Book, 
"1880-81." By Henry Heylyn Hayter. Ooremment Statist of Victoria. Folding-sheet, No. 3. But 
those for the Australian colonies as a whole are from MuUhall, loco cit. 
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From the tables it will be seen that the number of domestic 
Herbivora in relation to the human population is more than four 
limes as great in Iceland as in Great Britain, and that Australia 
has more than twenty-two times as many of these animals per 100 
of population as the mother- country possesses. 

But when we come to consider the number of these animals in 
each colony, we find that in Victoria, where, according to our 
statistics. Hydatid disease in man is most prevalent, the number of 
domestic Herbivora per 100 inhabitants is the lowest, so that it is 
quite plain that other important elements must be operative to 
cause Hydatids in man, and it proves, also, that the domestic 
Herbivora do not directly infect man with Echinococcus disease, 
but merely suffer in common with him. 

The Number of Dogs in these Countries. — ^Unfortu- 
nately, the data of this kind at present available are very 
scanty, for, at best, the only records procurable are the num- 
bers of dogs registered by the public authorities in different 
countries. 

According to Krabbe,* there was in Great Britain* in the year 
1855, about one registered dog to every fifty inhabitants, whilst in 
Iceland, at the time of his investigation, there was about one 
dog to every three to five inhabitants. So that there were, at 
his lowest computation, ten times as many dogs per head of 
population in Iceland as in Great Britain, and, as we have already 
seen, there were four times as many domestic Herbivora per 
head. 

From this it follows, other things being equal, that an Icelander 
was threatened with Hydatid infection from the dogs ten times 
more than an Englishman, and, besides this, every Icelandic dog 
had four times as many chances of eating the host of a HydatUi 
as an English dog had. 

According to Burton,t in Iceland dogs were formerly far more 
numerous than men, ''and they were trained to keep carayan 
'' ponies on the path ; now they guard the flocks, loiter about the 
" farms, and keep cattle off the ^wn." 

• Op. cit. 
f Ultima Thule, or a Summer in Iceland, by Richard F. Burton. L<Hidon, 1875. Vol. i. p. 171. 
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Neisser* gives the following table, showing the proportion of 
dogs to the human population in various places : — 



Coontry. 



France 

fielgium 

England 

Canton Thurgau 
Iceland 



One Dog to 
Inhabiunts. 



22 
18 
50 
41 
11 



Town. 



One Dog to 
Inhabitants. 



Baden . . . . 
Berlin , . . . 
Stockholm . . 
Copenhagen 



49 
48 
36 
68 



Nnmber of Dogs in Australia.— No information is pro- 
curable as to the probable numbers of dogs in the colonies of New 
South Wales, Queensland, South Australia, Western Australia, and 
New Zealand. 

However, it is certain that the number is very great, and very 
far indeed in excess of the usefulness of these animals. 

In the earlier days of settlement in Australia the flocks of 
sheep were guarded by shepherds, who naturally availed them- 
selves largely of dogs to aid them in their work. Of late years, 
however, nearly all sheep stations have been fenced into suitable 
paddocks, and hence, to a considerable extent, the need of sheep- 
dogs has lessened. Still a large number of such animals exist, 
being kept partly from custom, and partly to help in travelling 
" stock " from one part of the country to another. 

Sporting dogs, too, such as greyhounds and so-called " kangaroo" 
dogs, have largely increased of late years. Finally, the cities and 
towns swarm with dogs, of which a Ballarat paper wittily observes, 
that their " number is legion and their breed is mongrel." 

How numerous such unregistered dogs are in some cities is 
shown by the fact that in a telegramf dated Sydney, May 2nd, 
1882, it was reported that " operations for the destruction of dogs 
"in the city for the year have just been completed. Thirteen 
*' hundred were destroyed, only thirteen being claimed, and thirty- 
" two valuable ones were turned loose again. The co3t to the State 
"was £162 10s." 

In all the cities and larger towns of South Australia and Victoria, 
paroxysmal efforts are made to destroy unregistered dogs, but as 

* Op. cit., p. 39. + The South Australian Regiiier, 'Ha.j 2n(l, 1682^ 
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far as the writer's personal experience goes, this is done with far 
greater energy in South Australia than in Victoria. 

By the courtesy of the Government of Victoria, the author 
been supplied with very complete returns of the dogs registered 
that colony by the officers of five cities, five towns, forty-o: 
boroughs, and 100 shire councils ; the results appear in the tab! 
appended. 

Table showing the Proportion of Registered Doge to the Population m VteUria. 



Year. 



1872 
1873 
1874 
1876 
1876 
1877 
1878 
1879 
1880 



Population, 

according to 

Hayter. 



772,039 
783,274 
791,399 
801,717 
816,494 
827,439 
840,620 
860,067 



Number •! Dogs, 



32,604 
33,284 
34,191 
36,917 
36,632 
37,097 
37,261 
37,248 
37,496 



Proportioii of Dogs 
to Populatioii. 



to every 23 
23 
21 
22 
22 
22 
22| 
23 



The author has, however, strong reasons for suspecting that not 
a tithe of the dogs in Victoria are registered in conformity with 
the provisions of the local Act. 

TASMANIA. 

The Q-ovemment of this colony has kindly supplied the author 
with returns of the number of dogs registered in the City of 
Hobart, Town of Launceston, eighteen municipalities, and nine 
police districts, for the years 1872 to 1880, both inclusive. From 
these returns the author has prepared the table appended : — 



Year. 



1872 
1873 
1874 
1876 
1876 
1877 
1878 
1879 
1880 



Population, 

according to 

Hayter. 



104,217 
104,176 
103,663 
106,414 
107,104 
109,947 
112,469 
114,762 



Number of Dogs 
Kegistered. 



11,101 
11,248 
11,669 
11,721 
12,497 
12,163 
12,768 
12,721 
13,318 



Fropttrtionof Doga 
to Population. 



1 to 9*26 penoBs 
1 to 8*92 «« 



to 8-84 
to 8*44 
to 8-81 
to 8*61 
to 8*84 
to 8-61 
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It is remarkable that the dogs registered in ^AMmania appear to 

be almost three times as numerous in proportion as in Yiotoria. 

Probably this is attributable to greater stringency in the registration 

of these animals in Tasmania, and does not really represent the 

existence of a greater proportional number of dogs in that colony. 

Of course, the domestic Herbivora, and the dogs in any country, 

merely represent the number of hosts suitable for the development, 

respectively, of the Cystic Hydatid and the Cestoid TsDnia Echino- 

coccus, and the next important element to consider is, the number 

of these animals actually found to be infested with the parasite. 

Proportion of Domestic Herbivora Infested with 
Echinoeoccos in Various Countries.— As regards Great 

Britain and the greater part of the continent of Europe, but little 
information of this kind appears to exist. 

ENGLAND. 

Dr. Thudichura* reported, in 18H4, as follows : — 

" About eight years ago, I instituted an inquiry into the frequency 
'* with which Echinococcus occurs in the cattle killed in the district of 
the parish of St. Pancras, north of the Euston-road, London. Amongst 
the worst classes of sheep sold in Camden Town, I then sometimes 
" could not find a single animal that was entirely free from Echinococci. 
*' My present impression is that at least a third, if not a half, of all the 
sheep which I then examined contained Echinococci in some state or 
other of development, varying in size from a pin's head to a man's fist.'' 

In 1864, however, the disease was rare in the sheep slaughtered, 

but then the author remarks that his observations in 1856 were made 

during winter and the early spring months — January to March ; 

but in 1864 the investigation was carried on in the three months 

ending with July. 

Sheep are bom in spring only ; they are infected with parasites with 
the greatest facility during the first year ; much less easily, perhaps 
not at all, with TaenisD, at least, during the second and subsequent 

*' years. Infection with the eggs of Tcenia probably occurs with greater 
facility in wet years than in drv years. It occurs probably with 
greater facility during spring than 'during summer. As regards Echino- 
coccus in the comitry, it must n^oessarily occur more frequently in 
spring than in other seasons, because most sheep are killed during 

'' winter, and the Taenia developed in dogs after such killing have a 

" duration not exceeding fifty-four days." 

• JEteport by Dr. John Louis William Thudicbum on the Principal Parasitic Diaeasea of the Qnadru- 
peds which are used for Food. Seventh B^rt ol the Medical Omcer at the Priyy Council. LoodoHi 
1864, p. 834. 
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Echinococcus was scarce in the pigs, and also in oxen and cows, 
killed in London during Thudichmn's period of observation, 

ICELAND. 

With regard to this country, however, the question has been in- 
vestigated by an excellent authority, viz., the late Dr. J. Hjaltelin, 
of Reykjavik, who for many years was the chief medical ofEoer for 
Iceland. He writes* — 

" I have for many years been investigating how frequent this disease 
" la in the Icelanic sheep, and I have come to the conclusion that 
" traces of it are found in more than every fifth sheep. Nearly all the 
" peasants have ascertained that this parasite may he found in every 
" third sheep that is more than three years old. In a district called 
•' Skaptar-syssel, with about 3,000 inhabitants and 22.000 sheep, the 
" Echiiiococci are said to be found in every adult sheep, and it is 
" worth attention that just in this district every third adult person is said 
" to have Hydatids. Whether this is exact or not I cannot tell, hut thus 
" it was stated to me by a physician who has been serving there for more 
"than thirty years." 

This is what might he expected from the woU-known prevalence 
of Hydatids in man in this country. 



BEITISH INDIA. 



It has already been mentioned Ihat Hydatid infection 
common in the natives of India, and, consequently, it is somewhat 
remarkable to learn that in some parts, at least, the disease is by 
no means rare in the domestic Herbivora, for Cobboldf writes — 

" One of the moat valuable contributions to our knowledge of the 
" prevalence of Hydatid disease affecting animals is that supphed by 
" Dr. Cleghom, from a statistical table constructed by the executive 
" commissariat officers stationed at Mooltan. The record in question 
" shows that, out of 2,109 slaughtered animals, no fewer than 899 were 
" affected with Hydatid disease. This is equal to more than forty-two 
'• per cent. In the majority of cases both the lungs and liver were 
" affected ; cysts were found 829 timea in the liver and 726 times in the 
" lungs ; in a few instances they were present in the kidneys, and also 
" occasionally in the spleen. 

" The inference from aU this is, that in ImUa, if not elsewhere, the 
" £chinococcus disease is much leas common in man than it is in animals. 
" The explanation is simple enough, since cattle have more ready access 
" to, and less scruple in partaking of, filthy water or food, in or upon 
" which the eggs of the Ticiiia Eehiuoeoccus abound." 

• Kfimrli upon the rroitr™ of Preetioil and Scicnlifio Medwlno in cliBi^tTOl pKrto of the World, 
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AUSTBALIA. 

Unfortunatelyy there exist at present no statistical data illus- 
tratiye of tlie frequency of Hydatids in the domestic Herbivora. 

However, it is a matter of common observation that the sheep, 
especially those pastured in the south-eastern district of South 
Australia, are to an enormous extent infested with Echinoooccus ; 
in fact it has been stated to the author, that infection is here the 
rule. 

And even as regards other parts of this odony, the disease is 
very common in sheep. For example, in the year 1880, fifty sheep 
slaughtered on a sheep station about 100 miles north of Adelaide, 
when examined by a highly intelligent observer, were found in- 
fected as follows : — '^ Ten per cent, of these were badly diseased in 
** lungs and liver both ; six per cent, were diseased in the lungs 
" only ; and six per cent, in tiie livers only." 

In many parts of the same colony the kangaroos and other 
native game are highly infested with titie same pest. 

It is remarkable that in Australia, whose wealth so largely con- 
sists of its flocks and herds, so little attention has been paid by its 
Gt)vemments to the diseases originated by parasites. It is to be 
hoped that this matter will, ere long, receive the earnest attention 
that its importance demands. No better insurance premium 
could be paid in the interests of stockowners than money ex- 
pended in the establishment of a scientific veterinary institution 
in each of the metropolitan cities. 

The most important factor in the spread of Echinoooccus disease 

is the frequency with which the dogs in any given 
country are found infected by TsBuia Echinococcus. 

Comparatively little attention appears to have been paid to this 
subject, and the published facts are but few« 

GBEAT BBITAIN. 

Oobbold* states that — 

** No person has seen the Taenia Gchinococctis iii any English dog 
" which has not been, previously made the subject of experiment, but 
" considering the prevalence of Hydatid disease amongst us^ there can be 
*^ no doubt ti^at English dogs are quite as much, if not more^ infested than 
" continental ones ; probably at least one per cent, of our dogs harbor 
" the mature Tapeworm." 

•Parasites, p. 125; 
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It is surprising, considering the frequency of Echinococcus in 
sheep slaughtered in London, that the adult parasite is not morQ 
common in the dogs. 

GERMANY. 

Ifaunyn* states that Taenia Echinoeoccus must be u rarity in 
the town dogs of Berlin, for, in about twenty dogs carefully ex- 
amined by him, it had not once been met with. 

Leuckartf mentions, however, that the intestines of doga con- 
taining Tsenia Echinoeoccus had oft«n been sent to him from 
Gottingen ; whilst, in Giessen, be bad never met with it except after 
experimental feedings. 

FRAKCB. 

Davaine, in the most recent edition of his classical work.J men- 
tions no facts bearing upon the frequency of the parasite in this 
country, 

BENMABK. 

Krabbejl examined at the Yeterinai-y School at Oopeuhagen, 

during the years 1860-63, 500 dogs of all sizea and ages. In only 

tico instances did he meet with Taenia Echinoeoccus, being at the 

rate of 0'4 per cent. 

ICELAND. 

Krabbe,i5 during a visit paid to this country in the year 1873^ J 
examined 100 dogs procured from various parts of the country^)! 
and he found this Tapeworm present in hcenty-eight imdanct 
This is precisely what might have been expected from the know 
prevalence of Hydatid disease in this country. 

AUSTRALIA. 
Towards the close of the year 1882 and the early part of 188! 
the author commenced an investigation, with the view of asc 
taining the prevalence of Tajnia Echinoeoccus in the doga of 1 

*Ar«b1v fdr AqatomlQ, FbyrioLo^e mid WibunschAraiche AfedicL] 
moud, 1M3. No. 1, pagB41S. 

i Op. cit., fooRiDU to 
|{ RmherehH HelmintbolDglqae 
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cities of Adelaide and Melbourne^ as well as in those of the southr 
eastem district of South Australia. 

Although prevented by the claims of his daily professional 
duties from prosecuting this inquiry to the extent that its im- 
portance demands, the author yet ventures to think that the facts 
already ascertained by him fully account for the very serious pre- 
valence of Hydatid disease in the localities where investigation 
has been made. The result of the inquiry has been the discovery 
that this dangerous parasite is present in a much greater proportion 
of dogs, in some parts of Australia, than Krabbe foimd to be the 
case even in Iceland. 

The mode of examination adopted was as follows : — The small 
intestine of the animal was secured by ligatures immediately below 
the pylorus, and above the ileo-ccecal valve, and removed from the 
body with its contents. It was then divided into two halves, and 
each portion was washed out thoroughly by a strong stream of 
water passed through its interior. The washings were received in 
large glass vessels, and little by little every portion was examined 
in a large shallow tray, the sides and floor of which were painted 
jet black. When necessary the washings were diluted with more 
clean water, until it was possible to see distinctly the most minute 
objects visible by the naked eye, or through an ordinary hand- 
glass* 

The intestines were in many instances afterwards slit up in the 
usual way, and carefully examined ; but when present at all, this 
minute Tapeworm was always found in the washings. 

Almost invariably, Taenia Echinococcus was found only in the 
upper half of the bowel, and Taenia Cucumerina in the lower half. 
When the larger species of Tapeworm were found, it was usually 
at about the middle or lower half of the intestine. 

It is well known to helminthologists that the three larger Taeniae 
of the dog, viz., T. serrata, T. coenurus, and T. marginata> have a 
very close resemblance to one another ; the specific distinctiolis of 
the adult Tapeworms are indeed by no means striking, and depend 
upon differences in the average length and size of the Tapewortn 
colony, in the dimensions of the booklets, and in the ramifications 
of the uterus. 
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The author, therefore, cannot feel assured that his diagnosb 
of the larger Tapeworms has been invariably correct ; as regards 
Taenia Echinococcus and T. Cucumerina, no possible error can 
have been made. In all cases where, from the fewness or 
damaged condition of the specimens of T. Echinococcus found, the 
least doubt existed, the specimens were invariably examined 
microscopically. 

In many cases, round wotm» were also found present, sometimes 
in very large numbers. No attempt to actually count the entire 
number of specimens of any of the Entozoa present was possible, 
with the limited time at the disposal of the observer. 

The dogs examined were stray unregistered animals, captured 
by the police authorities in the various localities. Those examined 
at Adelaide were carefully examined, but the dogs examined in the 
south-eastern district, i.e., at Penola, Millicent, and Mount Gam- 
bier, came under observation under circumstances and conditions 
very unfavorable to ^n exhaustive investigation. It is therefore 
not unlikely that the presence of this minute parasite may have 
been overlooked in some cases. 

The general result of the inquiry is, however, quite clear and 
very important, viz :— TAa^ not less than /arty per cent of the un- 
registered dogs examined, both in the City of Adehide and the various 
parts of the south-eastern district of South Australia, were infested 
with Tcenia Echinococcus, 

It should be mentioned, however, that during the months of 
June, July, and August, 1 883, six dogs captured and destroyed by 
the police in Adelaide, were examined ; in none of these could any 
specimens of Taenia Echinococcus be found, and at no previous 
time had so many dogs in succession been found free from the 
parasite. The explaqation is probably this : The first series of 
dogs examined were, for the most part, vagrant and homeless 
animals, which must have picked up their living from slaughter- 
houses, &c. The second series were a small fraction of a consider- 
able number of dogs destroyed by the police because they were 
not registered. Many of these, without doubt, had nominal owners, 
by whom they were fed, although they had not been duly registered. 

Tsenia Cucumerina was very much more common, and although 
the author unfortunately neglected to record its occurrence in each 
instance, he is under the impression that this Tapeworm was rarely 
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if ever absent from any dog examined, either in South Australia 
or in Melbourne. It seeems to be everywhere common in the 
domestic dog. Thus Krabbe met with it in forty-eight per cent, 
of the dogs in Copenhagen, and in fifty-seven per cent, of those in 
Iceland. Through the discovery of Melnikow, it is now known lo 
be derived from the louse of the dog (Trichodectes Canis). 

It is usually present in large numbers, and, in one instance that 
came under the notice of the writer, the number present was 
enormous ; for the lower part of the intestine of this dog was 
densely covered with vast numbers of these parasites. 

As regards the larger Tapeworms of the dog, Taenia Coenurus is 
derived from the well-known cystic parasite, Coenurus Cerebralis, 
which, by its presence in the brain, causes the disease known as the 
"gid," *' staggers," or " vertigo," in the sheep. As far as the writer 
is able to learn, this disease is rare in the sheep of South Australia 
and Victoria, and consequently the adult parasite is not likely to 
be common in the dogs. Taenia Serrata is derived from the Cysti- 
cercus Pisiformis, infesting hares and rabbits. Taenia Marginata 
is derived from Cysticercus TenuicoUis of sheep, oxen, and pigs. 

VICTORIA. 

The only place where the author has had the opportunity of 
examining dogs in this colony is Melbourne. 

The dogs examined — ten in number — were obtained from the 
town of Hotham, which is in reality a part of Melbourne, and the 
writer is indebted to Mr. Charles E. Randall, the Town Clerk of 
Hotham, for the supply of the stray street dogs in question. 

Tabu »ho%oing t/ie Result of the Examination of Ten Dogs in Melbourne. 







Date of 


Tflsnia Tssnia 


Tsnia 




No. 


Kind of Dog. 


Examina- 
tion.. 


Echinococcus Cucumerina. 


Marginata. 


Ascuides. 






1883. 










1 


Male Retrieyer ,.,, 


Jan. 15 


None 


A few 


— 


— 


2 


" Mongrel 




Hundreds 


i Several 
dozens 


1 Three 


— 


3 


u u 




Thousands 




Several 


Many 


4 


" Scotch Terrier 




Very few 


Several 


Several 


— 


5 


** Retriever .... 




None 




- ( 


Averylaige 
number 


6 


Female Scotch Terrier 




None 






— . 


7 


" Monj^rel . . 




None 


Numerous 


— 


Numerous 


s 


Male Mongrel 




None 


Many 




Af^w 


9 


** Newfoundland 


Jan. 16 


A few 




Several 


Af^w 


10 


Female Spaniel .... 


(( 


A few 


Many 


— 


— 
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From the foregoing table, it will be seen that five out of the 
ten dogs examined at Melbourne were infected with Taonia 
Echinococcus, so that, in this respect, the street dogs of some parts 
of Melbourne are quite as dangerous as those of Adelaide. 

It is to be hoped that observers interested in this subject will 
institute a more extensive investigation into the matter, not only 
in the various districts of Victoria, but in all the other colonies of 
Australasia. 

Conditions Influencing the Mutual Infection of Dogs 

and Domestic Herbivora. —Dogs must receive their infection 
by eating the flesh, and especially the viscera, of animals containing 
living hydatids, and this must take place chiefly in consequence of 
the cdreless habit of admitting these animals to slaughter-houses, 
public abattoirs, oflal pits, and butchers' shops. In the cities of 
Melbourne and Adelaide, and in many of the country places of 
both the colonies of Victoria and South Australia, the author has 
satisfied himself, by personal observation, that not the smallest pre- 
caution is taken to exclude dogs from such sources of infection. 

In the country districts an enormous destruction of sheep takes 
place by the ravages of dogs, and legislative enactments have been 
made to check the loss arising from this cause. 

Again, the indigenous animals, such as kangaroos, are in some 
parts highly infested with Hydatids, and the writer has been in- 
formed that it is common to permit the hunting dogs to regale 
themselves with the livers of the animals captured in the chase. 
In this way, it is easy to explain the enormous prevalence of Taenia 
Echinococcus in some parts of Australia. 

How long the Echinococcus-heads can retain their vitality after 
their enveloping cyst has been removed from the living body of its 
host is unknown, and it certainly varies much according to external 
circumstances. For example, the writer has found scolices in full 
life sixty hours after their removal from the human liver, whilst, on 
another occasion. Hydatid fluid was found swarming with vibrios, 
and quite half the contained scolices were dead, twenty-nine hours 
after removal from the host. Both were specimens of normal Hyda- 
tid fluid, and were placed under exactly the same conditions, except 
that, in the former case, the temperature of the air ranged between 
a minimum of 45° 3' F. to a maximum of 61° 3' F. ; whilst in the 

latter instance the temperature ranged from 56° 1' F. to 70° 3' F. 
2c 
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It 18 probable that decided putrefaction of tbe cyst or its con- 
tained fluid will determine the death of the enclosed Echinooocci, 
Hence it follows that, in cool weather, dogs are far more likely to 
acquire Echinococcus infection than in hot weather. 

Modes of Infection in Man and the Domestic Her- 

bivora. — Tbe cystic form of Echinococcus has a rather wide 
distribution in the animal world; thus, among the animals which 
have been found to serve as its "hosts," may be mentioned — 
man, the monkey, the sheep, ox, pig, deer, camel, giraffe, the 
horse," ass, zebra (Huxley), kangaroo, squirrel (R. Leuckart). It 
is stated to have been met with in the domestic cat, in the pantberJ 
(Hyde Salter), and the author has specimens procured from thaJ 
abdomen of a lemur from Madagascar. Moreover, it appears UkM 
be not even, confined to Mammalia, for von Siebold found it in thai 
lung of a turkey,* and by both von Siebold and Pagensteuher itj 
was met with in the peacock. f 

Practically, the most important " hosia" for the cystic worm aie-J 
man and the domestic Ilerbivora. 

It is, of course, a matter of primary imiiortance to consider thoM 
media by which the eggs of the Tapeworm inhabiting the AogM 
obtain entry into the bodies of these hosts. 

It is evident that climatic conditions alone can exercise no 
decided influence in any direction, for neither the cold of Iceland 
nor the heat of Australia prove unfavorable to the spread of tho 
infection, and we naturally look for some conditions, comn 
both countries, to explain the striking prevalence in these lands. 

Whatever enables the Tapeworm eggs to enter tbe body r 
act as one of the " determining causes," and among these causes I 
must be considered the objectionable habit of permitting d 
lick the faces and hands of adults and children. 

That communication in such a way is not very rare, the authcM 
has had reason to know ; for example — 

In February, 1879, a child aged two years and one monti 
was brought to him, suffering from an enlargement of the liver,V 
which had been first noticed by his mother about six weeks pre>a 
viously. The tumor was aspirated, and found to be an Hydatid 
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cyst, containing tliree fluid ounces of clear watery fluid. The 
extreme youth of the child induced the writer to investigate 
closely the probable source of inf ection, and it was concluded^ with 
almost absolute certainty, that it could be traced to a bulldog, 
which was a constant companion of the child* The mother had 
noticed frequently that the child was in the habit of sucking the 
bones which had been gnawed by (;he dog, and lay on the ground 
about its kennel, and thus, without doubt, the infection had been 
conveyed from the dog to the child. 

But, although direct infection is possible, it is very unlikely to 
be common, for, as a rule, pet dogs are well fed by their owners, 
and hence they do not incur the same risks of Hydatid infection 
as vagabond dogs do, which pick up their living anyhow and any- 
where. 

ICELAND. 

As regards the domestic Herbivora, it is pretty evident that both 
through their drinking water and their pasture, the infection is 
conveyed to them. In Iceland bogs and swamps abound, especially 
in the lower-lying coimtry where the farms are most numerous. 

<< Bog in Iceland chihea the hilhidea, as well as the bottoms and 
" ' flats,' that is, any low alluvial land ; it is easily discovered from afar 
'^ by the dull red tint of iron rust and the snow-white spangles of cotton 
" grass. There are two forms of profile, one lumpy, tussocky, and what one 
" traveller calls * hassocky,' * like the graves of a deserted churchyard,* 

the other a plane, the swamp pure and simple, often flooded after rains 

and in the dries fsicj provided with two or three veins, into which 

animals plunge, struggle, and &11."* 

Again, according to Madame Pfeiffer, for a long distance round 
Beykjavik (the capital town), the ground consists of stones, turf, 
and swamps. The latter are mostly covered with himdreds upon 
himdreds of great and small mounds of firm groimd.t It is evi- 
dent how easily the ova of Tsenia Echinococcus may accumulate in 
such water, and thus communicate infection to the animals drink- 
ing it. Then the grass and hay upon which the stock feed is, very 
probably, a source of infection. Baring-Gould, j: remarks that the 

* Ultiina Thule, or a Sommer in Iceland, by Biohard F. Barton. London and Edinburgh, 
1875, p. 51. 

•f A Visit to Iceland and the Scandinavian North, by Ida Pfeiffer. English edition. London 
185S. p. 81. 

t Iceland, its Scenes and Sagas, by Baring-Gould, M.A. London, 1888, p. 45. 
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only land cultivated in Iceland is the tun, which is a lueadow 
aurroundiDg the farmhouse, varying in extent according to ihe 
number of cows kept on the farm ; this field is dressed with their 
dung, and produces the hay which constitutes the food of the 
cattle during the winter. 

The grass and hay of this small meadow must easily entangle 
the minute eggs of the innumerable Tipnia; harbored by the 
numerous dogs of an Icelandic homestead. 

As regards the media of infection in man, here too the drink- 
ing water ninst play an important part ; but, in addition to this, 
the uncleanlinesa of the people offers many opportunities for in- 
fection. All travellers to this country draw special and often 
frequent attention to the personal and domestic uncleanlinesa of 
the Icelanders. Madame Pfeiffer remarks,* " I found the cottages 
" of the peasants everywhere alike squalid and filthy." 

Cows, sheep, and doga live under the same roof as the family, 
during the long weary months of Iceland's bitter winter. 

Baring-Gould describes the general character of one of the 
better farm-houses thusf : — 

" Looking at the front of the house, one observes five or more gables 
made of wood, painted red or black, wedged between turf waUs from 
four to ten feet thick. The apex of the gable is seldom above twelve 
feet from the groimd, very generally only eight, and is adorned with 
wooden horns or weather- cocks. Under the central gable is the door, 
around which are crooks, upon which the stockings of the family are 
hung to dry on windy and sunny days. Passing through the door, 
one enters a long dark passf^, too low for a ptrson to stand upright 
in it, leadiDg to a ladder, which gives access lo the hathslifa, or common 
eating, working, and sleeping apartment. This room is lighted by 
two or more glass panes, three inches square, inserted in the roof, and 
sealed in, so as never to be opened for the admission of pure air. The 
walls are lined with beds, and the end is divided off by a wooden 
mock partition (never closed by a door) so as to form a compailment. 
Here the father and mother of the family sleep, together with sucb 
visitors as cannot be accommodated in the guest-chamber. In the 
bathat6fa sleep all the people connected with the farm, two or e^'en 
four in a bed, with the head of one at the feet of the other. The 
beds are lockers in the wall, lined with wood, and with wooden par* 
titions between them. They are arranged along the room, much like 
the berths in a cabin, or the cubilia in a catacomb. Each is supplied 
with a mattress, feather-bed or quilt, and home-woven counterpane. 
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The Icelanders not only sleep in this room, but eat in it, making solas 
of the beds and tables of their knees. In it is spent the long dark 
winter, with no fire, and each inmate kept warm by animal heat alone. 
The stifling foulness of the atmosphere can hardly be conceived, and 
indeed it is quite unendurable to English lungs." He adds that *' on 
the trampled ground in front of the house are emptied all the slops, and 
" on it is cast the refuse that cannot be trodden into the floor within 
^*' doors. There is neither order nor neatness in an Icelandic house." 

The mode of cleaning plates is to give them to the dogs to lick, 
and even the stock-fish, that constitutes their staple article of diet, 
is heedlessly piled on the filthy floor of the dwelling-house, ready 
to become befouled by the dogs. 

Owing to the diet of the people, scurry is common, and hence 
raw vegetables, such as cabbage, are a delicacy, and are greedily 
consumed, and these being grown adjacent to the house, naturally 
give another medium of infection to the people. 

No doubt, then, the three chief agents for the conveyance of 
the ova into man in this country are — the use of bog, swamp, and 
other infected drinking water, the habit of allowing the dogs to 
cleanse the plates by licking them, and the use of raw vege- 
tables as salads. 

The common people appear to be quite ignorant of, or indifferent 
to, the causes of the scourge, for when the Athling, in 1871, with 
a view of diminishing the number of useless dogs, imposed an 
annual dog-tax upon all exceeding a certain number on each farm, 
this measure appeared to have caused much ridicule among the 
people, who asked why the cats also were not assessed P So that 
in Iceland ignorance is the parent of disease and death, as it is 
everywhere else. 

AUSTBALIA. 

The principal medium for the conveyance of the Tapeworm 
eggs into the domestic Herbivora and man is, without doubt, the 
drinking water. 

The colonies of New South Wales, Victoria, and the southern 
part of South Australia are essentially dry countries* 

The average annual rainfall varies in the different colonies, and 
also, very widely, in different parts of the same colony, but it is 
nowhere great« 
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TakiDg Australia as a whole, the fewness of large rivers ia a re- " 
markable geographical feature. The watercourses of the country 
are usually creeks, which may run bank high in the rainy season, 
but in the summer either become quite dry or are represented by 
detached water-holes, of different, but usually small, dimensions. 

The larger cities and towns are for the most part tolerably well 
supplied with water, but in the country districts, tanks, water-holes, 
and dams supply the drinking water for man and beast. Fre- 
quently an unenclosed water-hole or dam is the sole water supply 
available. It is evident how easily such water may contain the 
ova of various entozoa, including Ecbinococcus. The eggs de- 
posited on the ground are blown in by the winds and washed in 
by the rains, and thus the infection becomes spread in the animals 
drinking the water. 

The statistical returns already recorded show that the moet 
highly infected part of the whole of Australia is the south-eastern 
district of the colony of South Australia. 

This is not only a matter of common belief, but it ia shown to be 
true by the returns of the Mount Gambier Hospital. 

In this institution, during the fourteen years from Januarj', 1869, 
to January, 1883, about one case out of every sixty-two In-patients 
was Hydatid disease. 

From data supplied by Mr, A. K. Varley, it appears that *' all 
" the cases except one are from the south-east, and nearly all from 
" swampy country." 

Although widely differing in almost every respect, there is one 
point of resemblance between this territory and Iceland, viz., 
that in both there are large areas of swampy surface. In Aus- 
tralia, however, there ia a much greater diminution of swarop- 
eovcred surface during the summer than iu Iceland. And from 
this cause, no doubt, the greatest risk of infection must be en- 
countered, when water procured from water-holes or small swamps 
is drunk during the summer, and yet this is precisely the time 
when dwellers in the Australian " bush " are tempted by thirst to 
drink such water, there being perhaps no water safe to drink 
within many miles of the spot. 
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Measures for the Freyention of Hydatid Disease.— 

In the first place, the number of dogs, especially of stray and 
ownerless animals, should be diminished^ and this is evidently the 
business of the State. 

In the colonies of New South Wales, Victoria, and South Aus- 
tralia, various legislative measures have been at different times 
passed, with the object of compelling the registration of dogs, 
and of ensuring the destruction of unregistered or ownerless 
animals. 

In New South Wales, there exists " An Act for abating the 
*' nuisance occasioned by dogs in the streets of certain towns and on 
'' highways in New South Wales." (25th August, 1835.) 

This was amended and extended by another Act, bearing date 
July 22nd, 1875. 

In consequence of these laws, registration of dogs over six 
months old is rendered compulsory, and all dogs found at large, 
^' without being under the immediate custody, protection, or control 
" of some competent person, or unless such dog shall have a collar 
*' round its neck, with the name and address of its owner legibly 
" engraved thereon," shall be immediately liable to be seized and 
destroyed. The operation of the Act may be extended by the 
Oovernor and his Executive Council to any police district in the 
colony. 

The present fee for registration is two shillings and sixpence 
per annum, and the enforcement of the law is made compulsory 
upon police constables, under a penalty of ten to twenty shillings 
for every dog found at large in the district under their charge. 
2d 
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These Acts, if thoroughly carried out, would no doubt prove 
very efficient. 

In Victoria, an amended Dog Act was passed in 1864. It pro- 
vides for the registration of all dogs over six months old, at an 
annual fee of five shillings, and exacts that " every registered dog, 
" except a dog belonging to and being in a pack of not less than 
" twenty-four dogs, used solely for hunting purposes, shall have a 
" collar round its neck, with the words ' ^Registered at,' specifying 
" the place of its registration and the name and address of its 
" owner, engraved legibly thereon." 

Unregistered or stray dogs are to be " seized by the police or 
" by the officers of the district board, or of the shire or borough, as 
" the case may be." As a matter of fact, the enforcement of the 
Act in the cities and towns is entrusted to the municipal authorities, 
and it is in many, if not most, cases regarded merely as a Bonrce 
of revenue, and is certainly not carried into operation to the degrett.a 
that it should be. J 

In Melbourne, for example, the proviso with regard to the 
wearing of collars by registered dogs is practically ignored, for 
during a visit of the writer to that city in January, 1883, not 
one dog out of every ten met with in the public streets had a 
collar on. 

In South Australia, Dog Acts were passed in 1860 and 1861, 
which, how'ever, were repealed in favor of the Dog Act of 1867-1 
This provides that all dogs over three months old shall be 
gistered, under a penalty to the owner of not less than one pound ^" 
nor more than six pounds. The annual registration-fee is five 
shillings. Dogs unregistered or not provided with collars may 
be seized by any person, and constables and Crown lands rau- 
gers are especially ordered and required to seize them. Such 
animals, when not claimed in accordance with the Act, are to 
destroyed. 

A reward of two shillings and sixpence is offered to any pel 
destroying such ownerless or unclaimed dog. 

There is a stringent clause, compelling owners of dogs to pro' 
them with suitable collars, under a penalty of from five to foi 
shillings. 
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The Yermin Destruction Act of 1882 includes within its scope 
'' Dogs run wild and dogs at large," and authorises in Schedule IT. — 
*^ Moneys payable to boards in respect of the destruction of yermin" 
— for every dog, the sum of ten shillings. 

From this it will be seen that very ample legal powers exist for 
the enforcement of registration and the destruction of imregistered 
dogs in South Australia. 

These laws were framed with no idea of checking Hydatid 
disease, but simply to prevent the destruction of stock by dogs, 
and to limit the annoyance to the public from wandering and 
ownerless animals. If duly carried out, they will, however, prove 
of the greatest value in diminishing the risks of Echinococcus in- 
fection. 

It is important to prevent the infection of dogs by eating the 
viscera of sheep, cattle, and pigs containing Hydatid cysts. Dogs 
are permitted to enter slaughter-houses and prowl about offal 
heaps, or pits containing butchers' refuse ; and thus they have 
many opportunities of swallowing Echinococci, and conse- 
quently of propagating the disease. The remedy is evident, 
viz., no dog should, imder any circumstances, be permitted to 
enter butchers' premises or . public abattoirs. Uncooked meat 
should never be given to dogs. The mere fact of boiling, or 
otherwise cooking meat, ensures the destruction, not only of 
Echinococcus cysts, but also of Cysticercus (measles), Coenurus, 
Trichina, &c. 

Some good might also be done by the occasional '' physicking " 
of dogs, but only if the excreta be burnt at the same time. Dogs 
kept on the chain should have their kennels and the ground ad- 
jacent frequently cleansed with boiling water. Finally, the water 
supply should be kept scrupidously pure from the invasion of dogs. 
They shoidd not be allowed to swim in reservoirs, nor to drink 
from the same source as man or sheep. 

As far as possible, tanks shoidd be protected from the entry of 
dust, for it is highly probable that the minute eggs may, during the 
summer months in Australia, be swept by the winds and carried 
by dust storms into water tanks protected from the direct access 
of dogs. 
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Finally, filtration or boiling will diminish greatly the risk of 
infection by drinking water, and it should be remembered that 
the cleanest looking water may still contain great numbers of 
Echinococcus eggs. 

The ova are of such dimensions that probably any good filter 
will prevent their passage through it. 



Upon the Breeding of the Tcenia Echhwcoccus from the 

Hydatids of Man. 

It has been mentioned in a previous part of this work ^vide p. 80 and 
seq.J that more or less successful attempts had been made by Finsen 
and Krabbe, as well as by Naunyn, to breed the adult Tapeworm in the 
dog from the Echiuococci of man; but that the experiments of these 
observers could not, in any instance, be regarded as entirely satisfactory. 
I am, on this accoimt, the more gratified to be enabled to record two 
cases, the success of which is beyond any reasonable objection. P^or this 
purpose it was necessary — 

1. To procure dogs which could not be suspected of having been 

infected previously. 

2. To place the animals under circumstances in which it would 

be impossible for them to acquire infection from any acci- 
dental source. 

3. To feed them with the living Echinococci of man. 

4. In order that the experiments should be completely successful, it 

was necessary, not only that the Tapeworm should be found 
in the intestine of the dog, but also that it should be foimd 
in numbers proportionate to the nimiber of Echinococcus- 
heads administered, and, moreover, the stage of development 
reached by the Tapeworms should correspond to the date of 
the experimental feeding. 
6. That no kinds of Tapeworms should be present, excepting such 
as could be duly accounted for. 
The circumstances of the experiments were as follows : — 
On Jime 25th, 1883, I purchased four puppies, which were said to be 
a cross between a bloodhound and mastiff. At the time they came into 
my possession, they were seven weeks old, and up to that moment they 
had never left a small enclosed yard, in which their mother was chained. 
Beyond the maternal milk, they had received no food, except cooked 
scraps from the kitchen of their owner, and, indeed, very little of any- 
thing except their mother's milk. 

On the evening of Jime 25th they were enclosed in a recently disused 
powder magazine situated on the North Park Lands, Adelaide. The 
magazine in question is now the property of the University of Adelaide, 
and its use for the purpose of these experiments was kindly granted to 
me by the Council of the University. 
2e 
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During the seclusion of the dogs, they received only cooked food from 
my own kitchen, and rainwater collected from the roof of the magazine 
and stored in a new tank within the magazine enclosure. 

The animals remained in good health and grew rapidly. 

On July 5 th I aspirated a Hydatid tumour situated in the epigastrium of 
a woman, who was then a patient under my care in the Adelaide Hospital. 

Two oimces of nearly clear Hydatid fluid were removed, and as I 
thought I could see, with the naked eye, a few groups of scolices floating 
in the fluid, I administered it mixed with milk to one of the dogs. 
The feeding took place about two hours after the fluid was removed from 
the human body. 

The dog continued in good health and was killed by prussic acid on 
August 5th, i.e, on the Z\st day after the feeding. No Tapeworms were 
foimd, but several Ascarides were present in the small intestines. 

This experiment was, therefore, quite negative in its results ; but as 
the patient had been, some years previously, operated on for the same 
Hydatid, and as consequently it is very doubtful whether any living 
scolices were administered, it was useful only in establishing the original 
freedom of the dogs from Echinococcus. 

For some months it was impossible to procure any living scolices, but 
on October 16th I fortunately met with a suitable case. The patient, a 
healthy young man, aged 25, was found to have a Hydatid cyst on the 
upper surface of the liver, which was aspirated by me on October 16th, 
1883. Twelve oimces of perfectly normal Hydatid fluid were removed. 
Upon microscopic examination, a considerable number of scolices, mostly 
collected into groups, were found. 

The fluid was allowed to stand in a decantation glass, protected from 
dust by a glass shade, for a couple of hours, and the bulk of the superna- 
tant fluid was then poured off. Three and a half hours after its removal 
from the man, about half the residue, containing many groups of scolices, 
was poured down the throat of one of the dogs ; most of it seemed to be 
swallowed, but some was coughed up. Milk was then poured down the 
dog's throat, and afterwards a further quantity of milk was supplied in 
a vessel ; this was readily lapped by the animal. 

On the next day, October 17th (about sixteen hours after the fluid 
was obtained), most of the remaining scolices were administered, being 
poured down the throat of the dog in about an ounce of their native 
fluid. As before, a supply of milk followed, this time with the addition 
of breadsops. 

Twenty-nine hours after the removal of the Hydatid flidd, I examined 
some of the contained scolices, and found a considerable proportion of them 
alive and moving actively on the hot stage (Temperature 100° Fahr.). 

On Noyember 18th (thirty-two days after the feeding), the d(^ was 
killed with chJoroform, and the smaW mle^tVaa aiA. %\5ycfiaAh were care- 
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fully examined by Dr. Whittell and myself. No appearance of TsDnia 
Echinoeocciis could be recognised on the lining of the intestine, but a 
great nimiber of Taenia Cucumerina were noticed, partly in the lower 
portions of the upper half of the small intestine and in greater nimibers 
in the lower half. No round worms could be f oimd. The lining mem- 
brane was washed with warm water, and the washings were then care- 
fully examined. 

In the washings of the upper half we found about 100 specimens of 
TsBnia Echinococcus, out of which about eighty complete worms were 
collected ; many terminal joints also were seen. In the washings of the 
lower half of the bowel, I foimd six complete specimens. 

These TsenisB were CTidently imripe, and none of them showed four 
joints, or, indeed, proglottides containing ripe hard-shelled eggs. Many 
of them had three segments, including the head, but not a few consisted 
only of a head, imsegmented neck, and one terminal proglottis. 

In the terminal joint, the cirrus, cirrus-sac, and coiled vas deferens 
were seen, and in some cases faint indications of egg-formation. 

The head showed the usual suckers and rostellum, and in several cases 
a double circlet of booklets. 

The worms varied from about iV to ^ inch (one to one and a half 
lines) in length, and were so fragile, that a portion of the brood, carried 
carefully in a bottle containing camphor water for a distance of a few 
miles, were found by Dr. Whittell to be, without a single exception, 
broken into separate segments. 

The circlets of hooks were usually absent or incomplete, probably in 
consequence of mechanical injury, but in one instance a complete crown 
was found. However, in consequence of the position of the head of this 
specimen on the slide, it is difficult to accurately count the hooks. They 
appear to be from thirty-five to forty in number. 

The dimensions of the booklets, as measured by Dr. Whittell, were : 
maximum length, -^hy inch ; length of root-processes, tsVo inch ; greatest 
transverse diameter at junction of claw with root-process, g-sW inch. 

The root processes were well developed. 

It should be mentioned, that on October 14th, «.e., four days before 
the date of the examination, this dog was allowed by a careless attendant 
to escape for twenty-four hours from the magazine, but as it was known 
to have concealed itseK on the premises of a neighbor for the whole of 
the time, and as it was impossible for it to have procured any meat in 
this period, the experiment cannot be regarded as vitiated. Besides, 
the short space of time (four days) that intervened between the tem- 
porary escape of the dog and its examination, renders it certain that the 
specimens of Taenia Echinococcus found were the result of the experi- 
mental feeding thirty-two days before. 

As regards the specimens of Taenia Cucumerina present, these owed 
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their origin to dog-lice swallowed by the animal, and the lice themselves 
were, no doubt, commimicated to the dog in its babyhood by its mother. 
A third dog was, on November 16th, 18&3, fed upon a considerable 
number of daughter cysts and scolices, procured from the body of a 
woman who died of phthisis at the Adelaide Hospital, on the afternoon 
of the previous day. A further " feeding " from the same source was 
administered on the morning of the 17th. Living scolices were found 
present in a portion of this " feeding " ten hours after the rest had been 
given to the dog. On December 10th, 1883, Dr. Dimlop supplied me 
with about eight ounces of nearly clear Hydatid fluid containing a great 
number of scolices. The fluid had been obtained from two Hydatids 
occupying the pelvis of a woman, who had died in the Adelaide Hospital 
on December 9th. A considerable dose of the scolices, mixed with milk, 
was given to the same dog twenty-five and a half hours after the decease 
of the patient. This " feeding " contained some living scolices, but the 
majority of those examined upon the hot stage exhibited no movement 
when warmed, and, hence, were probably dead. On December 30th, 
e.c, forty-four days after the first feeding, and twenty days after the 
second dose of scolices, the small intestine of this dog was examined by 
Dr. Whittell and myself. Contrary to expectation, we found no ripe 
Taenia Echinococcus ; but, after a patient examination, we found one 
complete but juvenile specimen of this worm, and the terminal joints of 
seven others. These were quite young, being very small (about -iV inch 
when complete) and extremely fragile. However, the specimens showed 
plain indications of the generative organs, but no distinct egg-formation. 
Their appearance is well depicted by Dr. Dunlop, in Plate III., which 
was sketched at the time. 

If these figures be compared with those in Plate IV., it will be 
evident that the Tseniaj present were the result of the second feeding, so 
that they were twenty days old. The only complete worm found had 
three distinct joints (including the head), but it had lost its booklets, 
probably from the endosmosis of water. 

It is likely that in the case of both " feedings " most of the scolices 
were either dead or dying, for the fluid in which they were contained 
showed signs of commencing decomposition. This, probably, accoimts 
for the small number of Taeniae found in the dog. Besides the specimens 
of Taenia Echinococcus, there were some hundreds of Taenia Cucmnerina, 
and one small Ascaris in the small intestine. 

The fourth dog was imfortunately allowed to escape. 
I am indebted to Dr. Dunlop, of the Adelaide Hospital, for the draw- 
ings of the Taenia) bred in the experiments recorded (see Plates III., 
IV.), and also for the illustrations of ripe Taeniae procured from stray 
dogs examined by me in Adelaide (Plate V.). 



(in.r KASWUSStli, 



\ 




/>^i 



' Si v. -^5^5 




, "S-^S 



■ %. 



PLATE 1. 

Fig. 1 . — Incipient fonnation of brood-capsules in a secondary cyst : a, the knob- 
shaped pivot ; bf commencing formation of a cavity in the same by differentiation of 
the parenchyma ; e^ wall of the mother cyst. 

Fig. 2. — Later stage of the brood •capsule: a, scoiex knob; 3, cavity ¥rith cuticle 
and internal parenchyma ; e, external parenchyma ; d^ waU of mother cyst. 

Fig. 3. — Brood-capsule with a single scoiex : a, its outer cellular layer ; b, its cuticle ; 
Cf internal parenchyma ; dy scoiex. 

Fig. 4. — Daughter cyst formed of a brood-capsule : a, cuticle ; b^ internal paren- 
chyma ; c, scolices. 

Fig. 5. — Daughter cell developed from a brood-capsule with a single scoiex : a, 
cuticle ; by parenchyma ; e^ scoiex. 

Fig. 6. — A similar cell ¥rith capsuled scoiex faj. 

Fig. 7. — Cut off brood-capsule, of which only one part is developed to form a 
daughter cell : a, cuticle of the daughter cell ; by parenchyma ; Cy cuticle of the brood- 
capsule; dy scoiex. 

Fig. 8. — Daughter cell developed from a brood-capsule (magnified about sixty times) : 
Qy cuticle ; by parenchyma ; Cy oaJcareous bodies ; dy hooks. 

Fig. 9. — A similar constricted daughter cell (magnified thirty times] : a, cuticle ; 
hy parenchyma ; Cy a hook ; dy calcareous bodies. 
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PLATE II. 

Fig. 1. — Tertiary daughter cell, with exogenous deyelopment of quaternary cysts 
(magnified 220 times) : a, cuticle ; b, p.-irenchyma ; r, persistent circlet of hooks ; d, 
constricted petiolate cyst ; e, eversion ; f, same commencing. 

Fig. 2. — Daughter cell with perishing solices and internal cyst formation (ex- 
capsuled scolex) : a, cuticle ; b, parenchyma ; c^ circlet of hooks ; d^ internal cyst ; e, 
its cuticle. 

Fig. 3. — Daughter cell, developed from a brood -capsule with a single scolex : «, 
cuticle ; b, parenchyma ; e^ perishing scolex. 

Fig. 4. - Parencyma of a burst daughter cell with perishing scolices : a, paren- 
chyma ; bj scolex ; Cj crown of hooks of the same ; d^ two capsuled scolices. 

Fig. 6. — Daughter cyst, developed from a brood-capsule by constrictions : «, prin- 
cipal cyst ; b, e, d, e, cut off cysts. 



PLATE III. 
Tsenia E<Jhinococcus. Twenty days old. 

A. Taenia of natural size. 

B. Same, magnified twenty diameters. 

C. Same as seen at lin. focus. 

D. Terminal segment, showing (a) cirrus sac containing cirrus ; h^ vagina ; c, coUed 
yas deferens ; dd^ ovaries; e, ** yelk sac'* — ^highly magnified. 

£. Coiled vas deferens, as demonstrated by Dr. Whittell by means of Paraboloid 
illumination. 

(Bred from Ecbinococci of man.) 



PLATE IV. 

Taenia Echinococcus. Thirty-two days old. 

A A A A. Taenia showing three joints (twenty diameters). 
B B. Specimens showing only two joints (twenty diameters). 

G. Head, showing suckers and double crown of hooks (320 diameters). 

D. Hooklets, highly magnified. 

E. Taenia of natural size. 

(Bred from Echinococci of man.) 



PLATE V. 
Mature Specimens of Taenia Echinococcus. 

A. Taenia, showing ripe eggs as well as cirrus sac and vagina, placed on the same 
side in the last two joints (unusual), twenty-five diameters. 

B. A similar specimen, but showing the sexual outlets on opposite sides in the last 
two joints (the usual arrangement), twenty-five dianieters. 

C. Head highly magnified (about 320 diameters), devoid of booklets from old age. 

D. Eggs highly magnified (about 5G0 diameters). 

E. Tapeworms, natural size. 

(Procured from stiny dogs in Adelaide.) 
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